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* jena: NOTICE. ] 


Eighteenth Annual Meeting of the American Gas Light 
Association. 
ga 
EXTRACT FROM THE CONSTITUTION :—Sec. 12. Application for Active 
Membership, or for Associate Membership, or for transfer from Asso- 
ciate to Active Membership, must be received by the Secretary at least 
ten days prior to the meeting at which the application is acted on. 
OFFICE OF THE SECRETARY, 
LAWRENCE, Mass., Sept. 15, 1890. 
To the Members of the Association: Gentlemen~—The Eighteenth 
Annual Meeting of the Association will be held at Savannah, on Oct. 
15, 16, and 17. The headquarters will be at the De Soto. The members 
will be called to order on the morning of Wednesday, Oct. 15, at 9.15 
o'clock, by the President, Emerson McMillin, Esq., when the Associa- 
tion will be welcomed to the city of Savannah by his Honor the Mayor. 
We now have the following papers promised, so that we are guaran- 
‘eed a good literary programme : 
‘The Extension of the Use of Gas for Purposes other than Il/umina- 
iion,” by E. G. Pratt, Des Moines, Ia. 
‘The Mismanagement of Gas Works,” by E. G. Cowdery, Milwau- 
ee, Wis. 
‘*Gas Coals of the United States,” by H. C. Adams, Phila., Pa. 
‘The Practical Efficiency of an Illuminating Water Gas Setting,” by 
\. G. Glasgow, Philadelphia, Pa. 
“Inclined Retorts,” by Frederic Egner, St. Louis, Mo. 
‘The Gas Engineer and his Pencil,” by F..H. Shelton, Phila., Pa. 





‘* Suggestions of Methods and Systems for Recording the Histories 
and Accounts of Gas Light Companies,” by Wm. P. Fodell, Phila., Pa. 

We also expect a paper on the Pintsch Lighting System. 

I would repeat my invitation of former years for members to send 
along in advance their puzzles for the question-box. 

The meetings of the Association will be held in the banquet hall of the 
De Soto, on the first floor directly over the dining room, not on the top 
floor, as previously stated by me through error. It will be an agree- 
able feature of the convention to have our meetings in the hotel selected 
as our headquarters. 

I want to call the attention of the members to the bulletin board which 
will be placed in the rotunda of the hotel. Notices in regard to the 
meeting will be posted thereon, and it will be well for the members to 
consult the same from time to time. 

As much valuable time is usually lost in calling the roll of the Asso- 
ciation, and as we then have but an inaccurate list of the members pres- 
ent, it is proposed this year to have the members hand in their names to 
an attendant as they enter the meeting hall for the first time ; of course, 
members will only be expected to give their names once. 

A new feature of our meeting will be the welcome which will be ex- 
tended to the members by His Honor the Mayor and the members of the 
City Government. In order that the time of the Association usually 
allotted to business be not taken up by this courtesy, it has been ar- 
ranged that the Association come to order for the purpose of hearing 
the Mayor at 9.15 a.m. We will then be ready to take up regular busi- 
ness at 9.30 o’clock. 

I would remind those members who have not already sent checks for 
their dues, that the Secretary will take it as a favor if they will give this 
matter their attention, as it will help him greatly to have the collection 
of the yearly bills disposed of before the meeting. 

As previously announced, the rate given us at the De Soto is $3.50 
per day, board included, and a discount will be made from this figure 
if the attendance is large ; it is hardly necessary to add that bathrooms 
and parlors will be charged for extra. It is earnestly hoped that all the 
members will make the De Soto their headquarters, as they will thus 
help in obtaining a low rate for the members. 

Matter of transportation is dealt with in another circular. 

From letters received by the Secretary it appears that we are to have 
a large gathering at Savannah, and he is very glad that it is to be so, 
because there is every reason to hope that the meeting will be both prof- 
itable and pleasant. The citizens of Savannah are looking forward to 
the meeting with pleasurable anticipations ; and as they are so ready to 
extend to us a hearty welcome, it is but just courtesy that there should 
be a large number present to acknowledge their kind attention. The 
local papers have been more than ordinarily attentive in keeping the 
matter of the meeting before the people, and in this connection special 
mention should be made of J. H. Estell, the proprietor of the Morning 
News, who, by the by, was the second newspaper man in this country 
to use the new large cylinder press. 

It is hoped that not only will we have a large number of members 
present at Savannah, but also that they will bring their ladies, as spec- 
ial arrangements are being made for their entertainment ; a Committee 





‘‘ Purification of Gas,” by A. E. Forstall, Chicago, Ills. 


of Reception has been selected from Savannah's fair ladies to assist the 
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United Gas Improvement Company and the Mutual Gas Light Com- 
pany in their entertainment, and they will devote themselves especially 
to the care of the ladies. Carriage drives will be tendered the ladies, who 
will thus have the opportunity of visiting the many attractions of Savan- 
nah; visit. to Telfair Art Gallery, the Historical Society Building, and Bon- 
aventure will be among the attractions offered. It is also expected that 
an informal hop will be the programme for one of the evenings. Of 
course, it will be infcermal, so the members and ladies will be free to 
spend as much or as little time at the dance as they desire. En passant 
I would remark that probably this announcement of a hop will cause 
our young members—and possibly the older ones also—to shake out 
their dress suits and arrange to take them along with them to the Sunny 
South ; I also presume that the ladies will be glad of an inkling of this 
attraction in order that they may have the opportunity to come prepared. 

On Thursday evening the Association will be tendered a banquet by 
the United Gas Improvement Company and the Mutual Gas Light Com- 
pany, of Savannah ; the large dining hall of the hotel will be the scene 
of the festivities, and there will be present in addition to the members of 
the Association, the Mayor and other officials of the city and a number 
of other prominent citizens. 

On the last day of the meeting the members and their ladies will be 
tendered an excursion on the river, when we will have as our hosts the 
same Companies to whose courtesy we will have been indebted for the 
bauquet of the previous evening, and for the many entertainments pro- 
vided for the ladies. 


Transportation. 
September 20, 1890. 

Again let me impress upon the members that Savannah is within easy 
reach of most of our members. Leaving Boston 7 o’clock Sunday 
night, Savannah would be reached by 6.44 Tuesday morning. Getting 
away from New York Sunday, at midnight, the trip would end Tuesday 
morning at 6.44. From Chicago, one route is over Illinois Central to 
Cincinnati, thence by Queen and Crescent, Western aad Atlantic and 
Georgia Central ; time, 39 hours. Time from Cincinnati, 34 hours. 
From St. Louis, via Louisville and Nashville, and Nashville, Cincin- 


nati and St. Louis and Western and Atlantic and Georgia Central; time, | 


34 hours. Or those living in the vicinity of New York or Boston who 
prefer an ocean trip can take one of the Ocean Steamship Company’s 
vessels from New York or Boston, and land right at the city, the trip 
taking from 48 to 55 hours. The rate by this route, including meals and 
berth in stateroom—first-class—is, from New York, $15, or $25 for the 
round trip. From Boston the rate is $17 one way, or $29 for the round 
trip. Those desiring to secure these special rates must obtain a proper 
certificate from me. 

I have secured from the following Passenger Associations the usual 
concession in railroad rates, namely : The Southern Passenger Associa- 
tion, composed of the following companies :.Alabama Great Southern ; 
Atlantic Coast Line; Atlanta and West Point; Brunswick and Western; 
Charleston and Savannah ; Central Railroad of Georgia ; Cincinnati, 
New Orleans and Texas Pacific ; East Tenn., West Virginia and Geor- 
gia ; Georgia Railroad ; Georgia Pacific ; IHinois Central (lines south of 
the Ohio river); Jacksonville, Tampa and Key West; Louisville and 
Nashville (lines south of the Ohio river); Louisville, New Orleans and 
Texas ; Mississippi and Tennessee ; Mobile and Ohio (lines south of the 
Vhio river); Memphis and Charleston; Nashville, Chatta. and St. Louis; 
New Orleans and Northeastern ; Norfolk and Western ; Pennsylvania 
(lines south of Washington); Port Royal and Augusta; Raleigh and 
Gaston ; Kichmond and Allegheny ; Richmond and Danville; Rich- 
mond, Frederick and Potomac ; Rome Railroad ; Savannah, Florida 
and Western ; Seaboard and Roanoke ; Shenandoah Valley (lines south 
of the Potomac river); South Carolina Railway ; Vicksburg and Merid- 
ian ; Western and Atlantic ; Western Railway, of Alabama. 

Trunk Line Association, composed of the following railroads : Grand 
Trunk ; N. Y. C. & H. R.; West Shore ; N. Y., O. & W.; N. Y., L. E. 
& W.; D., L. & W.; Lehigh Valley ; Central Railroad of N. J.; Phila. 
& Reading ; Pennsylvania ; Bal. & Ohio ; Ches. & Ohio Railroad. 

Central Traffic Association: The New York and Boston lines, com- 
posed of the various lines between the two places named. 

The territory covered by the Trunk Line Association is as follows : 
From Niagara Falls; Butfalo; Salamanca, N. Y.; Pittsburgh, Pa.; Bel- 
laire, O.; Wheeling ; Parkersburg and Charleston, W. Va.; and points 
east thereof, except New England. 

The Central Traffic Association covers the following ground: Bound- 
ed on the east by Pittsburgh, Salamanca, Buffalo and Toronto ; on the 
north by the line of and including points on the Grand Trunk Railway, 
from Toronto to Port Huron, thence via Lakes Huron and Michigan to 
the north line of Cook county, Ills.; on the west by the west line of 
Cook county and the Illinois and Mississippi rivers to Cairo, including 


|the Burlington, Keokuk, Quincey, Hannibal and St. Louis ; and on th: 
| south by the Ohio river, but including points on either side of that rive: 
| while the territory under the Southern Association is south of the terr 
tories above mentioned. 
| The usual concession in railroad rates has been granted, namely: on 
| third off on the round trip. That is, members will pay full fare gomg 
obtain a certificate from the ticket agent from whom they purchase thei 
tickets, and, upon presentation of this certificate at Savannah (after bi 
|ing duly endorsed by me), they can obtain the return ticket at one thi: 
|the usual rate. To illustrate: The regular fare from Chicago to Sava: 
| nah is $23.30, and a member starting from the former city will pay tha! 
| amount for a ticket to Savannaa. At the time of purchasing his ticket 
| he obtains the necessary certificate from the agent; he has that endorse: 
by me at Savannah ; then, on presentation of the same to the ticke' 
agent at Savannah, he can procure a return ticket for $7.77. The regu 
_ fare from St. Louis 1s $20.55; from Cincinnati, $19.30; from Boston. 
29.75. 

Parties starting from New York or Boston can obtain their tickets fron 
the agents of the Atlantic Coast Line or Pennsylvania Railroad. 

The offices of the Atlantic Coast Line are: New York, 229 Broadway; 
Boston, 228 Washington street ; Philadelphia, 33 South 3d street ; Bal- 
timore, 233 East German street. 

The following extracts from the regulations of the railroads are cited 
for the information of the members : 

First. Each person desiring the excursion rate must purchase a first 
class ticket (either limited or unlimited) to the place of meeting, for 
which he will pay the regular fare, and upon request the ticket agent 
will issue a printed certificate of purchase of the standard form as shown 
in this circular. 

Second. If through tickets cannot be procured at the starting point, 
parties will purchase to the most convenient point where such through 
tickets can be obtained, and repurchase through to place of meeting, 
requesting a certificate from the ticket agent at the point where repur- 
chase is made. 

Third. Tickets for the return journey will be sold by the ticket agents 
at the place of meeting at one-third the highest limited fare, only to 
those holding certificates signed by the ticket agent at point where 
through ticket to place of meeting was purchased, and countersigned by 
signature written in ink by the Secretary or Clerk of the Association, 
certifying that the holder has been in regular attendance at the meeting. 


Important. 


kas Be sure to obtain your railroad certificate before starting. 


ke” Be sure to apply for railroad ticket at least 30 minutes before 
train time. 


bes" Be sure to have the Secretary indorse your certificate at Savan- 
nah. 


Members desiring to go by boat from New York or Boston can take 
steamer from either of the two cities named direct to Savannah. 

The Ocean Steamship Company’s vessels sail from pier 35, N. R., 
New York. The Chattahoochee (Capt. Daggett) sails Friday, Oct. 10. 
Nacoochee (Capt. Smith), Saturday, Oct. 11. City of Birmingham 
(Capt. Burg), Monday, Oct. 13. Sailing time, 3 P.M. 

Time from New York, about 48 to 55 hours. Fare one way, $15; 
round trip, $25, including meals and berth ia stateroom. 

From Boston, the vessel leaves Lewis Wharf. City of Macon (Capt. 
Lewis), Saturday, October 11, 3 P.M. 


Yours truly, C. J. R. Humpureys, Sec’y. 








BRIEFLY TOLD. 

THE SAVANNAH CONVENTION.—At the present writing it seems as if 
the Savannah convention of the American Gas Light Association wil! 
be notable for a Jarge attendance, in that the general cry all along the 
line is, ‘‘ Meet you at Savannah.” The Secretary is in almost daily re- 


ceipt of applications for membership blanks, so we are also assured that 
the roll is to be increased in goodly fashion. Whether by land or by 
sea, as the members elect to make the journey, one and all may be as- 
sured of a good time, and a profitable one, as the sequence of their trip. 


OrF TO EvropE.—We are at once pained and pleased to make the an 
nouncement that the Association will miss two which it would be 
pleased to welcome at its gathering next week ; for Fred. W. Floyd, of 
Messrs. James Floyd & Sons, of this city, and Mr. D. R. Daly, Superin 
tendent for Messrs. J. H. Gautier & Co., of Jersey City, sailed last Sa‘ 
urday for Europe, where they will spend at least two months. We ar: 
‘* pained ” to know that they are not to be with us, but are “ pleased” 
over the fact that the cause of their absence is just what it is. 


STAGGERED ALREADY.—The City Council, of Nashville, Tenn., n« 
long since instructed the Board of Public Works to determine wha 
would be the probable cost of constructing a gas plant, of a capacil 
fitted to meet the gaseous wants of the city and its residents. The mat 
ter of computing the necessary expenditure was intrusted to City Eng'- 
neer Jowett, who for the past 30 days has confined himself to the ma} 
ping out and expense of the piping system alone. He finds that 1°) 
miles of main, of all sizes, would be absolutely necessary for the effectiv ° 
working of the plant, and that the expense thereof, complete, would }° 
$441,265.50. And the works proper, or the ground whereon they are to 
stand still to be heard from! Whew! How Mr. Prichitt, of the Nas! 
ville Company, must smile over the first returns ! 
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Electric Lighting Many Times Superior to Gas. 
— 
A paper read by M. Paul Hoho, at a meeting of the Belgian Society of 
Electricians. 


At a conference which took placea short time since in connection with 
the general assembly of the Union of Engineers graduated at the Uni_ 
versity of Louvain, I had occasion to make a comparison between cer- 
iin figures relative to the yield of an electric incandescent lamp and a 
et of gas. I was greatly surprised at the astonishment which my con 
jusions evoked, even amongst electricians ; and I was induced thereby 
» repeat my calculations in our Society, with a view to raising a dis- 
‘ussion so as to accentuate the affirmative character of the conclusions 
which might result. In any case it is well to proclaim aloud and to re- 
iterate figures which ought certainly to {ind a place on the leading page 
of every engineer’s pocket book. The matter is one of extreme simplic- 
ity, and, frankly, I ought to apologize to you for introducing one so 
elementary. 

The entire question reduces itself to this: What amount of energy is 
required by an incandescent lamp on the one hand, and a gas jet on 
the other, in order to produce an equal! amount of light—for example, 
an amount equivalent to 16 candles? 

Allow me to make a slight digression for the purpose of assisting 
somewhat in preparing gas for the sentence which is about to be pro- 
nounced upon it by figures which admit of no appeal. The action of the 
incandescent Jamp is based upon the fact that the energy of the electric 
current in traversing its filament is transformed, by reason of the resist- 
ance offered by the latter, into calorific energy, which emanates from 
the filament in the form of calorific rays. But, as you are aware, a 
solid body if placed ina certain temperature becomes incandescent— 
that is, a part of the calorific rays becomes luminous. For the complete 
utilization of this property it would be necessary to attain to such atem- 
perature that the proportion of the luminous rays to the total radiation 
is the maximum. Unfortunately, the physical constitution of the fila- 
ment, as we actually possess it, does not admit of its being placed above 
a certain temperature ; and we are compelled, therefore, to moderate the 
action of the electricity in the lamps. The incandescent lamp, as far as 
it goes, is consequently very far from realizing our ideal ; and in order 
to bring a’ out its perfect action upon this principle, electricity is com- 
pelled to await the progress of chemistry, which I hope will one day 
give us a body upon which electricity will be able to exercise its action 
without restraint. I will not expatiate upon what may be reasonably 
expected by electricity upon this head, but will base my calculations 
upon results as they have been actually obtained. 

As regards the gas jet, I would first of all remark whata singular idea 
was that which sought to light up the universe by means of a flame. A 
flame, as you are aware, is essentially composed of gaseous elements, in 
which is found a comparatively slender quantity of solid particles. Now, 
we learn by physical science that from gas, at whatever temperature it 
may be carried, emanates very little or no light. All its rays are calor 
ifie:; and the light which emanates from the flame is exclusively com- 
posed of solid particles, notably carbon. Is it possible to imagine a more 
irrational method of lighting? You may attemptto excuse it by saying 
that it has for a long time been the only one we knew. I admit the ex- 
cuse, and even that it is a serious one ; but you must also confess that it 
is the only one. 

A priori, we are in a position to foresee the wretched result to be had 
from a gas jet and it only remains to compare the figures. An incan- 
descent lamp of 16-candle power consumes at its terminals 2, 24, 24, 3, 
to 34 watts per candle, or 32, 36, 40, 48, to 56 wattsfor every 16 candles, 
which amounts to 3.2, 3.6, 4, 4.8, 5.6 kilogrammeters per second for 
every 16 candies. On the other hand, a 16-candle power gas jet con- 
sumes 180 liters and more per hour. Now, a cubic meter of gas, by its 
combustion, gives out 6,000 calories (according to M. Fresca’s calcula- 


; i *a5 1 
tion), and 180 liters will give out 6,000 x i oo= 1,080 calories ; 1,080 cal- 
US 


| 


ories = 1,080 x 424 = 457,920 kilogrammeters, which a gas jet consumes 
per hour—that is, = 127.20 kilogrammeters per second. 

It only remains now to compare this consumption of energy with that 
of an incandescent lamp, as set out below ; 


127.20 kilogrammeters _ 


33 = 39.75; 
127.20 kilogrammeters _ 35.33 
3.6 
2 ogre a $1.80; ° 





127.20 kilogrammeters .. ~ 
2 ——% Wy 3 
5.6 

From these I conclude that, in order to produce a luminous intensity of 
16 candles, a gas jet consumes 22.71 to 39.75 times more energy than an 
incandescent electric lamp, counting the latter at 2 to 34 watts per 
candle, and the consumption of gas at 180 liters per hour. I conclude, 
further, that the incandescent lamp, supplies an illumination absolutely 
22 to 40 times that of a gas jet. That is all I had to prove; and I could 
content myself with pointing out that, to destroy these conclusions, it 
will be necessary to invalidate the preceding figures, which is, I repeat, 
impossible. However, as I foresee myself being answered in the eternal 
phrase of ‘‘ theory and practice,” I will dwell a little longer upon the 
matter than it really demands. 

In the above conclusion I have specified all that the figures teach. 
They tell us nothing more ; but, above all, nothing less. We therefore 
have it that the incandescent lamp constitutes a transformer for the pro- 
duction of luminous energy 22 to 40 times more perfect than the gas jet, 
comparing the two individually without regard to the production of en- 
ergy by the one or of gas by the other. .This is the first thing to be es- 
tablished. 

Next, as regards the production of electric energy and the production 
of gas. Energy is present in nature under various forms ; under that of 
chemical energy in carbon and other bodies, as calorific energy, as the 
energy of gravitation and of masses in movement—for example, the 
fall and flow of water. Gas can only be obtained from coal, and in cer- 
tain cases where it is already existent in nature; whilst it cannot be 
drawn from energy which exists in other forms, unless in the most 
roundabout and impossible way. Electric energy, on the contrary, may 
be obtained by the transformation of energy existing in any form with 
various results. Thus coal may be transformed into electric energy by 
a series of transformations yielding a feeble result, which is successively 
diminished by each transformation. The mechanical energy which may 
be employed upon a shaft moved by a fall of water may be transformed 
into electric energy and afford results unknown in any other industry 
—85, 90, and even 93 per cent., for instance. Therefore, in comparing 
electricity with gas, it would be absolutely unreasonable to deal with 
energy as existing under one form only. 

If gas, for the sake of a cause which is otherwise indefensible, de- 
mands that the comparison be made from the standpoint of the energy 
of coal compared with that of gas, electricity will not shrink from the 
comparison. But should electricity in its turn call for a comparison 
with other forms of energy, the protests of the advocates of gas would 
only be equalled by the disastrous results to their clients. However, 
for the production of light, it suffices on principle to have a suitable 
transformation of energy, nothing but energy; and this as much as pos- 
sible free from carbon fumes and from the emanations of carbonic acid 
and other similar products whose influence is little beneficial. It is true 
that coal is to be found in large quantity in nature, and that in this 
country, as a rule, it offers the most economical and convenient form of 
energy for our needs. But we are not merely arguing the case of Brus- 
sels; and without admitting the hypothesis that some day or other we 
shall have to make use of tne Niagara Falls, we have still in this coun- 
try waterfalls and flows which could be easily utilized, and which have, 
in fact, been so very frequently. 

We by no means decline to institute a comparison with gas on the 
standpoint of coal or of gas even; but first let us point out the insuffi- 
ciency and exclusiveness of the comparison. Thus 40kilos. of coal furn- 
ish a maximum of 3,000 liters of gas, or a quantity sufficient to feed 10 
jets of 16-candle power during one hour and forty minutes. To produce 
electric energy from coal we are obliged in the first place to transform, 
by a series of transformations, the energy of coal into mechanical energy, 
and next into electric energy. With the aid of a good condensing en- 
gine 10 kilos. of coal will furnish 8-horse power hours upon the shaft, 
by means of which the dynamo electric machine will furnish 8-horse 
power hours x 75 kg. x 9.8 watts x 80 per cent. = 4,800 watt hours, or 
the amount of energy necessary for supplying 10 incandescent 16-candle 
lamps during 8# to 15 hours. Result in favor of electricity : 
8¢to15 5}to9 

ee a ae 

And, moreover, the first transformations of the energy, up to the driv- 
ing shaft, before electricity had come into play had only furnished a 
total rendering of 10 per cent.. In fact, 1 kilo. of coal gives an imme- 
diate yield of 5,000 calories = 2,120,000 kilogrammeters, whereas upon 
the driving shaft we have 0.8-horse power x 75 kg. x 3,600 s = 216,000 
kilogrammeters, which gives a rendering of : 

216,000 


2,120,000 0.10 = 10 per cent. 
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Let us now make the comparison on the score of gas—that is, by em- | 
ploying the 3,000 liters of gas produced by 10 kilos. of coal on the one | 
hand directly in the gas jets, and on the other for producing, by means 
of various transformations, electrical energy for the supply of incandes- 
cent lamps. The 3,000 liters of gas will supply, it is said, ten jets of 16- 
candle power during one hour and forty minutes. On the other hand, 
3.000 _ 

700 

horse power hours, by means of which the dynamo will furnish 4 286 
horse power hours x 75 kg. x 9.8 watts x 80 per cent. = 2,560 watts 
hours, or the amount of energy required for supplying ten 16-candle 
incandescent lamps during 44 to 8 hours. 

Result in favor of electricity: 

44to8 2.74 to4.8 

ar ahaha, ice 
And, moreover, the gas motor, which consumes 700 liters of gas per 
horse power hour, only returns 15 per cent. yield. In fact, 700 liters 
of gas give immediately : 
i009 x 6,000 = 4,200 calories = 4,200 x 454 = 1,780,800 kilogrammeters; 
whilst on the driving shaft they gave 75 kg. x 3,600 = 270,000 kilo 
270.000 
1,780,000 ~ 

These figures point their own conclusions sufficiently clearly, pre- 
cisely, explicitly and instructively to be developed by us. I have only 
to point out what follows as a consequence: (1) The loss which occurs 
in obtaining electric lighting by means of coal or gas, is not to be at- 
tributed to electricity, but to the successive transformations of energy 
with very slender results before electric energy is obtained. (2) Directly 
electricity comes into play—that is, when mechanical becomes trans- 
formed into electrical energy—the yield is enhanced to 80 per cent., as 
mentioned in my calculation, and may in fact reach to 85, 90 and 93 
per cent. and more. (6) Therefore, in spite of the preliminary very un- 
favorable transformations of electricity, a total result is obtained which 
is notably superior to gas, as I have shown in the foregoing figures. 

These will be found to gain in importance and to accentuate the ad- 
vantages of electricity, if we take into consideration the following three 
facts: (1) The trausformation of energy in general in all these forms 
makes continuous advances. Whilst these advances constitute an im- 
mediate advance for electric lighting, they bring with them no advant- 
ages for gas lighting. Itistrue that gas is in no way prejudiced by the 
transformations undergone by it before its utilization; but its failure 
consists entirely in its employment as a lighting medium. (2) Thetrans- 
formation of electric energy is making rapid progress. The same can- 
not confidently be said of gas, which, after over a hundred years’ of use, 
finds itself already outstripped by a luminant which hardly counts an 
existence of ten years. (3) Electric energy is peculiarly transportable 
from long distances, a fact which enables it, and will enable it, to over- 
come local circumstances disadvantageous to its production, by enabling 
its production in localities where the conditions are more favorable. 
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they will supply upon the driving shaft of a gas motor 


grammeters, or 0.15 = 15 per cent. 


The London Journal, in commenting on the Hoho conclusions, says: 

* The paper has been reproduced by the Electrical Review, which 
journal at the same time, in a short editorial note, expressed curiosity as to 
the ‘‘ complexion ” that the technical press devoted to the gas industry 
would put upon M. Hoho’s results. Our contemporary admitted as a 
possibility that the author ‘*‘may have based his conclusions on false 
premises,” and remarked that in this case they would soon be ‘‘ opposed” 
by us. We have no objection to this comment, but think that the word 
‘* exposed” might have been more appropriate than that which actually 
occurs in it. The following up and expcsing of electricians’ false logic 
and misleading ways of stating facts, have been our peculiar care for some 
years ; and, as time goes on, we do not find this task lightened, but 
rather the contrary. It is not for us to set up as a pattern for theelectri- 
cal or any other technical journals to imitate; but we can at least claim 
that these columns are always open to statements from all parties, and 
in particular that we give every opportunity for electricians to plead 
their own case. Thus we reproduce M. Hoho’s paper in full, for what it 
is worth ; and it is nobody's fault but the writer's own if his statement 
is found after all to amount to little or nothing. He probably thinks a 
great deal of it himself ; but he will be almost singular in this opinion. 

M. Hohois not hindered by modesty from stating his case in the strong- 
est possible way. He believes that he has absolutely wiped gas lighting 
off the face of the earth, by bringing against it ‘‘ figures which admit of 
no appeal.” With a view to prepare the friends of and believers in gas 
for this stern sentence, M. Hoho kindly explains at the very commence- 
ment of his paper that the matter is all a question of “ energy.” 


_ 


He es- 





says to compare the expenditure of energy in the form of light by the 
way of electric lighting, with that of gas lighting ; and he triumphantly 
concludes, from his way of stating and arguing the question, that gas is 
simply nowhere. He is even exuberantly merry at the preposterous no- 
tion of using a gas flame as a lighting agent ; and he only excuses the 
practice on account of ignorance of mankind, who knew no better. Try 
to light by means of gas flames, after physical science has demonstrated 
that a gas is a poor radiator, and that it only becomes tuminousat all by 
imparting heat to solid particles occurring in it? Why, argues M. Hoho, 
the idea is ridiculous! He proves this by reckoning up the proportion 
of the potential energy of a gas jet that appears as light ; and then he 
does the same for an incandescent electric lamp. The result is to show 
that in order to produce a luminous intensity of 16 candles, a gas jet 
consumes 22.71 to 39.75 times more energy than an incandescent electric 
lamp, counting the latter at 2 to 3} Watts per candle, and the consump- 
tion of gas at 180 litres (6.3 cubic feet) per hour.” 

This is M. Hoho’s theoretical proof ; and it shows that, as a medium 
for converting energy into 'ight, the incandescent electric lamp is from 
22 to 40 times more efficient than a gas flame. It is a very pretty opera- 
tion, and the use made by the Belgian theorist of the C. G. S. system 
looks very learned and convincing. Even the essayist himself, however, 
is afraid to linger too long on the contemplation of his result ; knowing 
full well, as he says, that somebody would be sure to answer him be- 
fore long in what he disdainfully calls ‘‘ the eternal refrain of theory 
and practice.” Itis naturally very annoying to an ardent theorist to be 
pulled up in full career by an adverse signal (to borrow a metaphor 
from railway engineering), and to be told that the epoch-making run 
which he had fondly hoped he was indulging in was due to having 
dropped all his coaches and keeping full steam on a light engine. What 
is the good of talking about the theoretically possible, while the actual 
lags so lamentably behind? M. Hoho feels the point of the reproach, 
and hurries to show that he is not afraid of repeating the comparison 
between the relative efficiencies of gas and electric lamps, even when 
practical considerations are taken into account. In so doing, however, 
he first of all reduces the difference between the gas and the electric 
lamp from his ratio of 1 : 22 or 40, to1:5}or9. Before he finishes, 
moreover, the ratio, even in his hands, comes down to 1: 2.74 or 4.8. 
At this figure, however, we begin to raise our heads once more, and 
think of the possibility of applying a little correction to the electrician’s 
data. While he was talking of electric lamps from 22 to 40 times better 
than gas lamps, it would have been idle to enquire whether the gas was 
taken at its fair value. To a man anticipating instant decapitation, 
the question, of the value of his life, in the insurance agent’s sense 
of the term, under different conditions, would be immaterial. Sim- 
ilarly, while M. Hoho was condemning gas to immediate extinct- 
ion as the crude provisional device of a half-civilized people, the ques. 
tion of the duty of different burners would be an idle one. But when 
the electrician deigns to confess that from a point of view which he does 
not debar himself from taking, there is a difference between electric 
lamps and gas of only as about 3 or 4 to 1 in favor of the former, it is 
time to inquire what sort of lamps he is talking about. He takes the 
duty of incandescent electric lamps at from 2 to 34 Watts per candle, 
which is favorable enough in all conscience. The gas burner he values 
at 16-candle power for a consumption of 6.35 cubic feet per hour, or a 
duty of 2.36 candles per cubic foot, which is only true of the worst and 
cheapest burners in use anywhere for gas of average quality, even as 
judged by a Continental standard. Recuperative gas burners as good 
in their way as those incandescent lamps cited by M. Hoho, will give a 


.| duty of at least three times his figure, as the most cursory investigation 


would have indicated. Thus, by merely applying the first and most ob- 
vious correction to M. Hoho’s calculations in their final form, we make 
the comparison of incandescent electric lamps with gas bear the con- 
trary aspect to that which it assumes in his hands. This is easily done, 
moreover, without challenging M. Hoho’s method, but merely correct- 
a single datum. 

To go back from this result to the Belgian electrician’s first startling 
contention—which is infinitely more striking than the ultimate result 
after he has corrected his argument by reference to practical considera- 
tions—how is it possible to contend that the electric incandescent lamp 
is from 22 to 40 times more efficient a converter of energy into light 
than a gas flame? M. Hoho does it by regarding for his own’ purpose 
the two lighting agents as identical in character, whereas they are as 
widely different as any two things used for the same purpose can possi- 
bly be. Gas is merely a fraction of the components of coal, from which 
it is obtained by a process essentially chemical. When it is ignited in a 
lamp or burner for the sake of its light, this is the first and last conver- 
sion of its potential energy. We know that in this conversion a good deal 
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more energy appears as heat than as light, which is sometimes an advan- 
tage, and sometimes the reverse. The practical problem of varying at 
will the ratio of the heat to the light of a burner, or rather of concentra- 
ting the former, is what gas-lamp makers are engaged upon to-day with 
hopeful prospects. If M. Hoho does not believe us upon this point, he 
can inqure of a dozen inventors of gas lamps, who do not think they 
have lost all their labor. The incandescent electric lamp, however, is 
the last of a series of conversions of energy, beginning in the steam 
boiler furnace of the driving machinery, All the potential energy of 
the coal that is made available by the series of operations appears in the 
incandescent lamp, while only a part of that of the coal utilized in gas 
lighting is represented in the illuminating burner. Surely, therefore, 
the comparison should start from the coal, which is the original store of 
potential energy, and not from dissimilar stages in two different applica- 
tions thereof. 

There would be no novelty in such a comparison, however, which has 
been done over and over again with, so far, no tangible benefit. M. Hoho 
does not quite like to start his comparison from coal to lamp in both 
systems, although he does so to show that he is not afraid of the result. 
This is his second computation, in which the conversion of energy into 
light is shown to be from 5} to ninefold in favorof electricity. He would 
prefer, as he says, to talk of the conversion of water power into elec- 
tricity in order to show the electric light at its best ; andeven then, with 
a Niagara to draw upon, he would ask chemistry to provide a better kind 
of filament for his lamps. Provide him with unfailing and illimitable 
water power, and an ideal lamp, and M. Hoho would indeed laugh gas 
lighting out of existence. 

All the Belgian electrician wants is a good ‘‘tap” of pure energy al- 
ways available, and something that will convert it into light where 
required with infinitesimal loss, and then he will do good business. Un- 
fortunately for this way of handling the question, energy is not, never 
has been, and never will be in demand. It is an abstraction, the con- 
ception of which has been of great service to the man of pure science ; 
but when it is dragged into commercial discussions, it makes him wko 
misuses it so appear ridiculous. The work! wants light, heat, power, 
electricity, magnetism, just as it wants diamonds, sugar, jet, and coal. 
It will ask for ‘‘ energy ” at about the same era that it will demand “‘ car- 
bon” over the counter. Sooner or later, theorists like M. Hoho must 
come to a stand over the commercial question, however desperately they 
may try to ignore the existence of any such consideration. M. Hoho 
may ‘‘ sentence” gas to extinction as frequently as he likes; but people 
who never heard of ‘‘energy” in the sense in which he uses the term, 
will continue to find gas cheaper than electric lighting. When he bab- 
bles of ‘“‘energy” and means light, he compels us to imagine how a 
chemist would fare if, when asked by his wife for diamonds, he should 
offer her a piece of blacklead with the assurance that it was essentially 
the same thing. Abstractions are for the abstract, and cannot be con- 
fused with the concrete except at the bungler’s peril. Papers like that 
of M. Hoho are interesting enough so far as they go, and so long as they 
are confined to their proper region. When used in an inappropriate 
sphere, however, they strike a critic chiefly by their incongruity of ter- 
minology and object. 





Candle Power of Electric Lights. 
a 

The following is taken from the Engineering and Building Record : 

Mr. Samuel C. Lancaster, City Engineer, Jackson, Tenn., writes : 
‘Can you tell me how I may ascertain the actual duty, or candle power, 
of a Brush electric light? There is a controversy between our city 
fathers and the manager of our electric lighting plant as to the candle 
power furnished, their contract requiring 2,000 candle power to the 
lamp, which, the city believes, they fail to furnish. How can we test 
this, and is there not some gauge made for the purpose ?”’ 

(The intensities of all lights are measured by comparison with the 
ligating power of standard sperm candles ; hencethe term candle power. 
Probably the simplest form of apparatus, or photometer, for making the 
necessary measurements is that devised by Bunsen. It consists of a 
paper screen, on which is a grease spot, making that particular part 
translucent. The principle of the device may be briefly outlined as fol- 
lows: If the paper be illuminated by a light placed in front, the spot 
appears darker than the surroundiug space. If, on the contrary, it be 
illuminated from behind, the spot appears lighi on a dark ground. If the 
greased part and the rest appear unchanged, the intensity of illumination 
on both sides is the same. In applying the apparatus the standard light 
is placed on one side of the screen ; the light to be tested is on the other 
side and is moved in a straight line to such a distance from the screen 
that there is no difference in brightness between the greased part and 








the rest of the screen. By then measuring the distance of the lights from 
the screen their relative illuminating powers can be determined, being 
respectively as the squares of their distances from the screen. Several 
other forms of photometer have heen designed, such as Rumford’s and 
Wheatstone’s, but the one just described is probably most extensively 
used. 

The standard sperm candle, of which there are six to the pound, burns 
120 grains an hour, and is the light standard in this country and in Eng- 
land. Argand gas burners are sometimes used, as may be suggested by 
any particular case, in place of standard candles, having first, however, 
been compared with the standard candle, so as to obtain for them a defi- 
nite measure of lighting power. The standard in France is the Carcel 
lamp, which equals 7.4 standard candles. The difficulty of getting care- 
fully made candles to give a light sufficiently uniform for standard pur- 
poses has led, in some cases, to the adoption of special units consisting 
of lights formed by burning certain mixtures of gas and air, at certain 
rates of combustion, in specially constructed burners so as to produce 
flames of definite height. These have been found to answer well in prac- 
tice. 

As regards the actual lighting powers of any of the electric are or in- 
candescent lamps on the market it is no secret that they fall far below 
the commercial ratings. There seems to be a tacit understanding that a 
2,000 candle power are lamp does not develop anything approaching the 
light of 2,000 standard candles, nor that the much-used 16-candle power 
incandescent lamps really equal 16 standard candles in illuminating 
power, and the same is true of all intermediate ratings. Just why it 
should be so is past finding out. Asa matter of fact a so called 2,000- 
candle power arc lamp generally falls short of even 1,000 candles in 
lighting power, and 16-candle power incandescent lamps rarely givea 
light of more than from 12 to 14 candles. The claim of the electric 
lighting plant manager at Jackson, that his 2,000-candle lights are 
2,000-candle lights actually is certainly exceptional, and would proba- 
bly not be substantiated by actual test. 

In classifying lamps as regards lighting power it must also be borne in 
mind that the intensities vary at different angles. Experiments recently 
made in Germany to determine the candle power of arc lamps showed 
that in a Siemens differential lamp, supplied with a current of 14 to 15 
amperes at from 48 to 52 volts, the horizontal intensity was about 196 
candles (German very nearly the same as English) : it increased rapidly 
to about 20 degrees below the horizontal, where it was 1,150 candles, 
then more slowly until it reached a maximum at about 42 degrees below 
the horizontal plane, where the light was 2,014 candles ; it then began to 
sink rapidly until below 60 degrees there was no light but only shadow. 
The average intensity was 1,228 candles, with the globes on ; the actual 
light obtained ranged from 510 candles downward to 1,183 ina direction 
inclined 40 degrees below the horizontal, with an average illuminating 
power of 834 candles when freshly whitened reflectors were used. 

The fact that electric light men themselves admit the shortcomings of 
the present system of lamp classification was very strikingly brought out 
at the recent Cape May, N. J., convention of the National Electric Light 
Association. Dr. Louis Bell, of New York, in there discussing the short- 
comings of the adopted ratings, with special reference to incandescent 
lamps, added: ‘‘ With the arc lamp we unfortunately know that the case 
iseven worse. * * * Weknow only too well thatthe nominal candle 
powers of arc lamps are quite different from the real. The whole sub- 
ject is in a tangle which at first seems almost hopeless. Heretofore it 
has not been specially important in the early stages of electric lighting, 
because people did not look so closely then into the exact conditions 
under which the light which they purchased shali be given ; but as the 
electric lighting business comes more and more down to close competi- 
tion and hard commercial lines it becomes more and more necessary to 
look after these things, and to define just what we mean by the lights 
which we contract to furnish, and to arrange some way by which there 
shall be a general consent as to the meaning of the terms which we use.” 

Mr. Alexander, in speaking on the same subject, called to mind a 
measurement, made three or four years ago, by which it appeared that 
a 2,000 candle power arc lamp varied from 134 to 1,386 candles, accord- 
ing to the measurements made then ; but still they wereall called 2,000- 
candle power lamps. These and many other similar points brought out 
at the Cape May meeting would seem to show very conclusively that, 
in general, users of electric lights are paying for something which they 
do not receive. 

In the case of our correspondent we can suggest only that the ques- 
tion might be settled satisfactory to all concerned by having photome- 
tric tests made of the lamps in dispute by some electric expert. The 
average candle power would be the result to be determined and on which, 
no doubt, the claims of the elect: ic company are based. | 
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Some Special Lamps Made at the Edison Lamp Works. 
te 
By Mr. F. E. Jackson. 
It is desired to call the attention of the managers of the illuminating | 
companies and others to a few lamps provided by the lamp works, 


‘ 


which are designed for special uses; with the exception of the ‘small | 
battery lamps,” the lamps to be described have not been long on the 
market and are but little known. 

The small low-volt lamps, which are made for use with primary bat- 
teries, have been manufactured for several years, and are more or less 
known to all, although comparatively few have been used in central | 
stations; until recently comparatively few have been made, but now 
the demand is increasing rapidly. 

The one purpose for which these lamps were made was, as their name 
indicates, for use with batteries, and particularly with primary batteries. | 
The e.m.f. of the lamps is very low, varying from 10 to 12 volts in the | 
6 c.p. lamps to as low as 2} volts in the } ¢.p. lamp made for the use of 
surgeons and dentists. The e.m.f. is purposely made low so that the 
lamps can be used with the least number of cells of batteries. It should 
be noted that not less than two cells can be used with any of the lamps. 

The lamps vary in candle power from 4 to 6 candles ; they are also 
made of } candle power in the special forms of “dental,” ‘‘ surgical,” | 
and ‘‘pea” lamps. The efficiencies are high, as they should be where 
current is as costly as it is when primary batteries are the generators. 

It was stated that not many of these lamps had been used until within 
a short time. The reason no doubt is that they were not advertised in a 
way that would bring them to the notice of possible purchasers. 

A small pamphlet descriptive of the lamp and of cheap batteries that | 
can be used with them is now issued by the lamp works, and the lamps | 
have lately been advertised more extensively in other ways ; the results 
are easily seen in the number of lamps ordered. Also there have been 
so many orders received for material for making the batteries described 
in the catalogue that it was decided to make up complete outfits, and 
these are now made and kept in stock. 

About a year ago there was a demand for small lamps suited for burn- 
ing in series on the regular 110 volt lighting circuit. Before the time 
mentioned there had been no special demand for lamps to be burned in 
series, and no lamps had been made for that purpose. The “ battery ” 
lamps were used in this way in a number of cases, but they did not 
always give satisfaction ; it was found that to give the best results when 
used in this way the carbons in the lamps should be made of different 
proportions and different dimensions. 

The lamps then made for burning in series on the dynamo circuit 
have given very satisfactory results; they are the lamps which were 
used in the electrical exhibition at the Lenox Lyceum, New York, dur- 
ing last winter, and which are used here at the Minneapolis Exposition, 
where they speak for themselves. 

The ‘‘ small series burning lamps” are made higher in voltage and of 
lower efficiency than the battery lamps. They are made from 1 to 4 
candle power. The voltage of all lamps is about 14 volts ; so 8 lamps 
of any one candle power can be burned in series on the 112 volt circuit. 

The lamps are made of efficiencies varying in different lamps from 3 
to 5 watts per candle. The lainps are tested and marked for the cur- 
rent they require when burning at normal candle power, and those | 
taking the same amount of current are selected for burning in series to- 
When a dynamo is used as the generator the cost of producing | 





gether. 
current is low as compared with the cost of the current from a primary 
battery ; therefore high efficiency is not so great an object. As the) 
lamps are burned in series, the breaking of one lamp stops the flow of | 
current in several others, making it appear as though the lamps broke | 
more frequently than they actually do. The comparatively low efficiency 
of the ‘‘series” lamp is an advantage, as the increased lamp life which | 
comes with a decrease in efficiency reduces the number of renewals pro- 

portionally, and also prevents the annoyance which would be the result 

if the lamps broke more frequently. 

Some tests in order to determine the best efficiency to give these ‘‘ series 
burning lamps” are now being made at the lamp factory. So far the 
results are very satisfactory. At the time of this writing only one lamp 
has broken, and that was at the end of 320 hours. The number of lamps 
burned 1n the test was 22. Another set of 33 lamps has been burning 
for 250 hours, and no lamps have been broken. 

The lamp which it is believed will become the most popular one for 
decorative purposes and for producing scenic effects has not yet been 
used outside of the factory, the lamps having been made only during 
the past few weeks. The lamp referred to is the 1-candle power, 14-volt 
or ‘eight in series” lamp. For use in fancy designs and in producing 
effects where it is the effect only and not illumination that is wanted, 


| forms, such as stars. 


| now made are red, blue, violet, green and amber. 


| they would have given the best results. 


| of 200 to 500 or 600 volts. 
|The voltage ranges from 95 to 100 volts, and they take currents varying 





| the results obtained with the 1-candle power lamps are quite as good as 
| those obtained with the lamps of higher power. 


The decided advantages in using the 1-candle power lamps are that 
less current is requirea than for the 3 and 4-candle power lamps, and 
the heating effect is less also. 

In the exhibition we have an illustration of some of the uses to which 
these small lamps can be put, but there are many ways in which they 
can be used with profit on a smaller scale by the illuminating com- 
panies. A profit can be derived from the sale of current to light them. 

At the lamp works several fancy designs have been gotten up when 
called for, in which the small lamps are arranged in the form of letters, 
spelling words and names. The lamps have also been arranged in other 
With suitable switches the lamps forming letters, 
words, or different parts of designs can be lighted or turned off at will, 
attracting the eye and producing pleasing effects. 

The lamps are made of different colors. The colors in which they are 
These colored lamps 
have been made only during the last few weeks, and they have been 
used only to a limited extent as yet. It is hardly necessary to say that 
with the colored lamps the number of combinations and effects that can 
be produced is greatly multiplied. 

Another lamp to which it is desired to call attention is that specially 


‘designed for use on power circuits where lamps are burned in series, 
}and particularly for use on the 509 volt street railway circuit ; in fact, 


the lamp is called the *‘ electric railway lamp,” and it is so labeled. 

When the electric railway business was first started it was intended, 
of course, to use incandescent lamps; but the question of the proper 
lamp to use was of small importance in comparison with others, and it 
was neglected in consequence. The lamp generally used on the Sprague 
roads when they were first started was the regular 100 volt 16-candle 
power lamp, the lamp of highest resistance and highest efficiency. 

The importance of selecting lamps taking the same current when they 
are to be burned in series was not considered, and very often—I think I 
may say that on almost every road—lamps of different sizes and of dif- 
ferent manufacture have been placed in the same series, with results not 
always explained or accounted for, but apparently unfavorable, by com- 
parison with the lamp taking the least current under normal conditions. 

If a lamp of higher candle power, or if any lamp of equal voltage and 
taking a greater current, is burned in series with a high efficiency 16- 
candle power lamp, the result is that the 16-candle power lamp receives 
the greater pressure ; and if the pressure is normal for burning two sim- 
ilar lamps in series, the 16-candle power lamp would be forced above 
normal candle power, and would soon be broken, if not broken imme- 
diately. 

The Edison lamp has been the lamp of highest resistance on the mar- 
ket, and therefore it has been the one to suffer most for the above rea- 
son. As before stated, the Sprague roads have generally used these 
lamps at starting. No special lamp was made for the use of railway 
companies, and no particular lamp has, in most cases, been recommend- 
ed; consequently all lamps have been considered as being alike and 
suitable for burning in series, particularly if they had the same marks 
for voltage. The natural result has been that dissimilar lamps have 
been placed in the same series, and the 16 candle power Edison lamps 
have often given a very short life, when, if they had been used alone, 
For the reason that the causes 
mentioned have not been understood, a large part of the lamp renewal 


| business has been lost to the lamp works and to the illuminating com- 


panies. 
The difficulty has been recognized by the lamp works, and we believe 
that it has been effectually provided against in the ‘electric railway 


|lamp,” which has but lately been put on the market. 


These ‘‘electric railway lamps” are designed particularly for the use 
of railways, but they are equally well suited for use on other power cir- 
cuits, or in all other cases where lamps are burned in series on circuits 
The lamps are made to give 16 candle power. 


in different lamps from .60 to .75 ampere. The lamps have a special 
label, and the normal currents, the fractions of an ampere required to 
bring the lamps to 16 candle power, are marked on the labels. 

The lamps are selected for voltages ranging from 95 to 100 volts, but 
the voltage is not marked on the lamps, the marks for voltage have 
been found to produce confusion ; customers, in some cases at least, 
have supposed that all lamps having the same marks for voltage were 
suited for burning in series as well as for burning in parallel circuit, 
whether the lamps were of the same resistance or not. For this reason 
the marks for the voltage of the lamps are omitted altogether. 

As the regular 16-candle power lamp has a very fine and delicate car- 
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on, it was thought best, in designing the ‘‘rajlway” lamp. to give it a 
stouter carbon, such as would not be so easily injured by the mechanical 
strain to which the carbons of the lamps are subjected. Also, very high 
‘ficiency is not to be desired in these lamps, on account of the constant 
variation in the e.m.f. on the circuit. The efficiency of the lamp as de- 
ermined on is about 4 watts per candle. Lamps of this efficiency will 
give the best results ; the voltage on the circuit can fall considerably be- 
iow the 500 volt limit, as it is constantly doing on the railway circuits, 
without bringing the lamps to a very low incandescence ; also an in- 
crease in pressure of 10 per cent. will not cause the lamps to break at an 
abnormal rate. 

Although the lamps in the regular stock will vary so as to take cur- 
rents varying in different lamps from .60 to .75 ampere, it is not sup- 
posed that the lamps taking this whole range shall be sent to any one 
place. For any one plant the range of currents taken by the lamps 
will be limited to about 3-100 ampere, or all lamps sent to any one plant 
will be practically identical. 

At the lamp works and at other places where the ‘‘railway” lamps 
will be kept in stock, records of the amperage or the currents taken by 
the lamps sent to the different plants will be kept, so that it will always | 
be known just what lamps are wanted when lamps are called for by the 
railway company’s renewal orders, and lamps of the same resistance 
will always be sent for use on the same circuits. 

Electric railways are being introduced very generally now, and such 
a large number of lamps are being consumed by them that it is well 
worth the while of those interested to look after the lamp renewals, and 
see that the best lamps are used. 

Where there are different roads in the same town, or where there are 
several different branches of the same system, it would be an advantage 
to have signal lamps of different colors on the different cars to distin- 
guish those on one branch from those on another. Such colored lamps 
will be provided by the lamp works. We can now provide them of five 
different colors. When colored lamps are ordered by the railway com- 
panies, the lamps will be selected for the currents taken in the same 
way that the plain lamps are selected, so that all will be suited for burn- 
ing in the same series. 

On the street cars colored Jamps can be placed on the front and rear 
platforms, and in conspicuous positions to serve as signal lamps, while 
the remaining three lamps in the series are used to illuminate the in- 
teriors of the cars. 

It may be added that the lamps will be made with bases other than 
the Edison bases, but, unless some other base or plug is specified, all 
lamps will be made to fit the regular Edison socket. 








Some Applications of Electricity in Engineering Workshops. 
oe 


By Mr. CuHarR_es F. JENKINS, B.A. 


During the last year and a half the author has had the opportunity of 
making experiments on electric motors in the Crewe works of the Lon- 
don and Northwestern Railway. Some of the results of these experi- 
ments are given in the following paper. It must be understood, howev- 
er, that none of the experiments were made with a view to their publica 
tion, and they consequently lack, to a certain extent, the accuracy and 
completeness desirable for this purpose. 

It is necessary, for the successful introduction of electrical transmis- 
sion of power into workshops, that the motors used should be as cheap 
as possible, and also, in many instances, as light as possible. This dou- 
ble requisite of cheapness and ligntness leads to the consideration of 
what material is the best for the construction of the magnets and frame- 
work, since these form the heaviest part of the motor, and also allow of 
more variation in design than the armature and commutator. 

It is generally found not to be desirable to magnetize cast iron more 
than half as highly as wrought iron ; consequently the relative weights 
of cast iron and wrought iron must be as 2 to 1. On the other hand, 
cast iron may be very cheaply obtained in any complex shape desired in 
order to simplify the framework of the motor. From these considera- 
tions it will be evident that any material capable of being cast, and yet 
having a higher magnetic permeability than cast iron, would be of great 
use in the construction of motors. The use of steel castings for this 
purpose was suggested to the author last year by Mr. F. W. Webb, M. 
Inst. C.E., and, in order to find out the suitability of this material, the 
author made a magnetic test of two different qualities of steel castings, 
which appears to show that cast steel lies in an intermediate position be- 
tween cast iron and wrought iron in its suitability for magnets. 

A chemical analysis of the samples tested was made at the laboratory 





Per Cent. 
0.6 
0.28 


Sample I.—Combined carbon 
Sample II.—Combined carbon.... 


The first motor constructed with cast steel magnets was designed by 
the author for driving a portable drill. Before describing this motor 
and drill, it may, perhaps, not be out of place to consider a few of the 
factors which determine the design of small motors. 

The electro-motive force of the leads off which it is to run is a very 
important factor. For instance, a small armature can be easily wound 
with 480 turns of No. 18 to run with 50 volts, but it becomes troublesome 
to wind it with 1,440 turns of No. 24 to run with 150 volts. Thus the 
size of the armature must be kept sufficiently large to make the winding 
fairly easy. 

Again, the speed is very important. Of course, the faster the motor 
runs, the smallerit may be, and the fewer the turns required on the arm- 
ature ; but then the difficulty of gearing increases, and the mechanical 
construction must be very good for high speeds. 

Also whether the motor is to be shunt or series wound is an important 
factor in determining the shape of the magnets.“ Ip a series-wound mo- 
tor, the magnets may be of any form desired, since the winding, consist- 
ing of comparatively few turns of thick wire, can be put on by hand. 
But in a shunt wound motor it is almost essential, especially in high- 
voltage machines, to make the magnet cores straight, so that the winding 
can be put on in a lathe. This difference in the shape of the magnets 
causes small shunt- wound motors to be heavier than series ones, since it 
is impossible to arrange them so compactly. The difficulty of winding 
shunt magnets becomes considerable when high voltages are used, as the 
wire has to be very small. 

This points to the advisability of using series winding, where possible, 
and fur steady work there is no reason against it; but, where the load 
varies much, the difficulty of governing becomes very serious. This dif- 
ficulty does not arise with shunt or compound-wound motors. 

The motor in question was required to drill holes up to {-inch diameter 
in wrought iron or Bessemer steel, and there was considerable difficulty 
in estimating the power necessary for this purpose, as neither the power, 
nor the proper speed of running, nor the rate of feed for drilling holes 
in metal, could be found in any of the reference books available. 

The author, therefore, made a few rough experiments on a common 
drilling machine, to find out the power and rate of feed required. The 
drilling machine was driven by a belt from a countershaft overhead, the 
belt being brought down on each side of the machine, and under two 
jockey pulleys, which were weighted sufficiently to give the belt the nec- 
essary grip. The difference between the weights on the two sides of the 
belt was adjusted so that both jockeys could be kept floating when the 
drill was working at the desired rate. The speed and rate of feed exper- 
imented on were the greatest generally used in the shop and the experi- 
ments showed that about }|-horse power was the maximum power re- 
quired to drive a }-inch drill when it was fairly sharp, cutting in Besse- 
mer steel at the rate of about }-inch a minute. 

The speed chosen for the electric drill was 60 revolutions per minute 
running light, or about 45 loaded. The motor was designed to run at 
3,000 revolutions, and a steel worm on the shaft was arranged to gear 
into a brass wheel on the drilling spindle, thus reducing the speed in the 
ratio 50 to 1. 

In the design of the drill the armature was overhung, the spindle run- 
ning in two bearings, one on each side of the worm, the end thrust be- 
ing taken on the end of the spindle. The brushes were carried on two 
small studs fixed on the poles of the magnets. 

The magnets are wound with 9,800 turns of No. 27, the resistance be- 
ing 332 ohms, for working at 150 volts. Before this winding was put 
on, a temporary winding was put on for separately exciting them for 
testing. 

In order to test the performance of the motor, a brake test was made 
on full load. The load was increased slowly until the maximum safe 
temperature of the armature was reached. The motor being run for 
over two hours to make sure that the heating of the armature would not 
be too great. The brake used consisted of a leather strap hung over a 
wooden pulley on the motor spindle, which was lubricated by a contin- 
uous stream of water. Both ends of the belt had weights attached to 
them, and the ligkt end was partially supported when the motor was 
running on a Salter’s balance. This arrangement worked very much 
more steadily than when the balance was put on the heavy side of the 
belt. 

The weight on the strap increased the friction in the bearings of 
the motor to a small extent ; but no allowance was made for this in 


of the works, to determine the quantity of carbon in the steel. The | working out the results, 


amounts were found to be as follows : 


| 


The brake test gave the following result with the 50-volt armature : 
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2,950 revolutions. 

26.6 amperes, 

47.7 volts. 

B. HP. 1.05. 

Efficiency, 59.2 per cent. 

It was impossible to test the 150-volt armature on full load, as there 
was not a sufficient electro-motive force available; but it was run to de- 
termine the maximum current which it would carry, which was found 
to be 5.6 amperes. If tue efficiency of this armature is the same as that 
of the other, the maximum power will be 0.67 B. H P. 

The efficiency is not very high, but it must be remembered that, in de 
signing the motor, lightness was considered of greater importance than 
very high efficiency. The weight of the motor alone, without the drill- 
ing spindle, cannot be given quite fairly, since the magnets have been 
used to form part of the framing for carrying the drilling tackle. The 
weights of the different parts, so far as they could be taken to pieces, are 


as follows: 
Pounds. Ounces. 


Magnets, bearings and brushes....... é 
Armature 


These figures bear out the claim made by the author for the advan- 
tages of cast steel over cast iron, and the general design of the drill will 
show how much more cheaply the parts can be cast than forged. In 
comparing the weight of this motor with others, it must be remembered 
that it is a shunt-wound machine. 

After the brake tests had been made on*the motor, the drilling spindle 
was fitted on, and experiments made on the power required for actual 
drilling. These experiments showed that the motor was amply powerful 
enough for its work. 

A #-inch hole could be drilled through a }-inch iron plate in 45 sec- 
onds, the electric power required being 0.732-horse power. To test the 
efficiency of the machine in actual use, a spring balance was attached to 
the arm used for preventing the machine from turning round, and the 
pull on it observed whilst the drill was at work. This gave the useful 
power. The electric power supplied to the motor was measured at the 
same time. The gross efliciency obtained in this way was found to be 34 
per cent. 

The next motor that the author designed was for driving a small saw 
for cutting tubes out of boilers. The copper tubes in locomotive boilers 
have to be renewed from time to time, and the machine about to be de 
scribed was designed to facilitate the removal of the tubes by sawing 
them off just inside the tube plate. Mr. Webb suggested to the author 
the use of a double eccentric motion similar to that used on an inside 
grinding machine made by Messrs. Beyer, Peacock & Co. This double 
eccentric motion is fitted inside a plug which fits into the ends of the 
tubes. The saw spindle runs in a bearing in the innermost eccentric, 
and is either central or eccentric in the plug according to the relative po- 
sition of the two eccentrics. Thus the saw is brought into its central pc- 
sition while the plug is introduced into a tube end, and is then thrown 
out of center so that it cuts into one side of the tube. By turniag both 
eccentrics together the saw is made to cut all round the tube, after which 
the saw is again turned into its central position and the plug withdrawn. 
The plug is attached to the motor frame by a long pipe inside which the 
saw spindle runs, which is coupled direct on to the motor spindle. Har- 
dies are attached to the motor frame for manipulating the apparatus. 
Stops are arranged on the eccentrics in the plug, so that, by simply turn- 
ing the motor frame through 14 turns in one direction, the saw is first 
thrown out of center, and then caused to cut all round the tube. Half 
a turn in the reverse direction throws the saw back again into a central 
position, and allows the plug to be withdrawn. 

A totally different design of motor from that used for the drill was 
adopted for the tube cutter. It was thought advisable to use a series- 
wound motor, so it was no longer necessary to have straight magnets. 
In order to reduce the magnet winding as far as possible, a Pacinotti- 
Gramme armature was used, and only y-inch air space allowed on each 
side. 

The magnets are made out of a single wrought iron forging, on to 
which are bolted the two phosphor-bronze brackets forming the bear- 
ings. The tube which carries the plug is screwed on to a boss on one of 
these brackets. Each magnet is wound with 190 turns of No. 14 double 
cotton covered wire. The resistance of both in series is 0.44 ohm. 

The motor was designed to run at 3,000 revolutions with 150 volts. 
This motor has not been tested on full load ; but its efficiency has been 
tested by Swinburne’s method. The maximum safe load was calculated 





by comparison with the drill motor. The result of these tests is as fol- 


lows : 
Maximum load. Watts absorbed .. 2,600 


71.7 per cent. 


The weight of the motor alone is 60 pounds. There are 3 times the 
number of turns on the magnets which are required for running at full 
load, 63 turns being then sufficient. The extra turns were put on to 
keep the speed moderate on light loads. 

As the motor has to be stopped after each tube is cut to avoid the dan- 
ger of the saws catching in the side of the tube as it is withdrawn, it is 
of great importance to be able to stop and start the motor rapidly. It is 
also necessary to prevent the motor’s running away when there is no 
load on it. For this last purpose a resistance is put in shunt across the 
brushes of the motor, which allows sufficient current to flow to maintain 
the strength of the magnets. For starting, it is found that if the cur- 
rent is switched straight on to the brushes without extra resistance, the 
magnets give a very violent kick in the opposite direction to that in 
which the armature rotates. This is so unpleasant to the man holding 
the machine that it has been found advisable to have a double contact 
switch, by which the current is first switched on through a resistance, 
and then direct. For quick stopping, short circuiting the brushes was 
tried ; but this brought up the armature too suddenly, and caused exces- 
sive sparking at the brushes. But this difficulty was overcome by in- 
serting a small resistance. It was found possible to stop very quickly by 
this means without much sparking. 

A number of different methods of connecting up the motor with re- 
sistances were tried with varying success, until a method was devised 
whereby both the extra resistances required for stopping and starting 
were done away with, and only one in shunt to the armature retained. 

The way this was done, a three-way switch was placed on the motor 
and a single resistance box, which stood near the machine when at work. 
There are four wires connecting this box, which acts as the terminal for 
the main leads, to the machine itself. They are all flexible wires ‘and 
made up into a single cable. 

For starting, the switch is put on to the middle contact for a few sec- 
onds, then on to the top contact. For stopping, it is pulled over on to 
the bottom contact, where it remains. The bottom contact is connected 
to the middle of the magnet- winding, thus the magnet-winding acts as 
the resistance through which the brushes are short circuited. In actual 
work it was found that the time taken to cut off 1 tube was 20 seconds, 
including starting, stopping and putting into a fresh tube; that is to say, 
the machine will cut off 3 tubes in a minute. 

(To be continued.) 








Cements for Rubber and Gutta Percha. 
cisciiaiphbinety 

In making a cement one should know pretty thoroughly, says The 
Rubber World, what is to be expected of it before they could advise 
upon it. For instance, an ordinary rubber cement will hold on a host 
of different surfaces and with the best of success, except where there is 
continued dampness. For holding to damp walls, or surfaces where 
there is a constant presence of moisture, there is nothing equal to Jef- 
fry’s marine glue, the formula for which has been published and re- 
published all over the world. It consists of : 


1 part indiarubber. 
12 parts coal tar. 
2 parts asphaltum. 

The rubber, after having been massed, is dissolved in the undistilled 
coal tar, and the asphaltum is then added. This glue, as its name indi- 
cates, is oftentimes used for mending articles at sea, or patches, for in- 
stance, that are to be laid on surfaces that are to be under water, and it 
has been found to be a most.excellent thing. Of glass cements there are 
a great many, rubber, asa rule, being dissolved in some very volatile 
solvent and some hard drying gum is added. 

A gutta-percha cement for leather is obtained by mixing the following. 
It is used hot. Gutta-percha, 100 parts; black pitch or asphaltum, 100 
parts; oil of turpentine, 15 parts. An elastic guita-percha cement es- 
pecially useful for attaching the soles of boots and shoes, as on account 
of its great elasticity it is not liable to break or crack when bent. To 
make it adhere tightly the surface of the leather is slightly roughened. 
It is prepared as follows: By dissolving 10 parts of gutta-percha in 100 
parts of benzine. The clear solution from this is then poured into an- 
other bottle containing 100 parts of linseed oil varnish and well shaken 
together. 

Good rubber cement for sheet rubber, or for attaching rubber material 
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of any description or shape to metal, may be, made by softening and dis- 
solving shellac in 10 times its weight of water of ammonia. A trans- 
parent mass is thus obtained, which, after keeping three or four weeks, 
becomes liquid, and may be used without requiring heat. When ap- 
plied it will be found to sofien the rubber, but when the ammonia is 
evaporated it forms a kind of hard coat, and causes it to become both 
impervious to gases as well as liquids. 

Davy’s universal cement is made by melting four parts of common 
pitch with four parts of gutta-percha in an iron vessel and mixing well. 
It must be kept fluid, under water, or in a dry, hard state. 

A very adhesive cement, especially adapted for leather driving belts, 
is made by taking bisulphide of carbon 10 parts, oil of turpentine 1 part, 
and dissolving in this sufficient gutta-percha to form a paste. The man- 
ner of using this cement is to remove any grease that may be present in 
the leather by placing on the leather a piece of rag and then rubbing it 
over with a hot iron. The rag thus absorbs the grease, and the two 
pieces are then roughened and the cement lightly spread on. The two 
pieces are then joined, and subjected till dry to a slight pressure. 

A solution of gutta percha for shoemakers 1s made by taking pieces of 
waste gutta-percha, first prepared by soaking in boiling water till soft. 
It is then cut into small pieces and placed in a vessel and covered with 
coal tar oil. It is then tightly corked to prevent evaporation, and 
allowed to stand for 24 hours. It is then melted by standing in hot 
water till perfectly fluid, and well stirred. Befure using it must be 
warmed as before, by standing in hot water. 

A cement for uniting indiarubber is composed as follows: 100 parts 
of finely chopped rubber, 15 parts of resin, 10 parts of shellac ; these are 
dissolved in bisulphate of carbon. 

Another indiarubber cement is made of: 15 grains of indiarubber, 2 
ounces of chloroform, 4 drachms of mastic; first mix the indiarubber 
and chloroform together, and when dissolved the mastic is added in 
powder. It is then allowed to stand by for a week or two before using. 

Cement for sticking on leather patches and for attaching rubber soles 
to boots and shoes is prepared from virgin or native indiarubber, by cut- 
ting itinto small pieces or else shredding it up; a bottle is filled with 
this to about ;'; of its capacity, benzine is then poured on till about three 
parts full, but be certain that the benzine is free from oil. It is then 
kept till thoroughly dissolved and of a thick consistency. If it turns out 
too thick or thin, suitable quantities must be added of either material to 
make as desired. 

An elastic cement is made by mixing together and allowing to dis- 
solve the following: 4 ounces of bisulphide of carbon, 1 ounce of fine 
indiarubber, 2 drachms of isinglass, 4 ounce of gutta-percha. This ce- 
ment is used for cementing leather and rubber, and when to be used the 
leather is roughened and a thin coat of the cement is applied. It is al- 
lowed to completely dry, then the two surfaces to be joined are warmed 
and then placed together and allowed to dry. 

Cement used for repairing holes in rubber boots and shoes is made of 
the following solution 1. Caoutchouc, 10 parts, chloroform, 280 parts. 
This is simply prepared by allowing the caoutchouc to dissolve in the 
chloroform. 2. Caoutchouc, 10 parts, resin, 4 parts, gum turpentine, 40 
parts. For this solution the caoutchouc is shaved into small pieces and 
melted up with the resin, the turpentine is then added, and all is then 
dissolved in the oil of turpentine. The two solutions are then mixed to: 
gether. To repair the shoe with this cement. First wash the hole over 
with it, then a piece of linen dipped in it is placed over it. As soon as 
the linen adheres to the sole, the cement is then applied as thickly as 
required, 








Mining Dangers and Their Prevention. 
SIO ee 

The Mining Journal's Paris correspondent claims that the late explo- 
sion at the Villebceuf colliery, at St. Etienne, has given rise toa great 
deal of discussion as to the necessity of adopting some efficient precau- 
tionary measures against the dangers attending the presence of fire 
damp in niines. A commission was appointed soon after the catastrophe 
to examine into the causes of the explosion, and toelicit from competent 
authorities the measures that would be :nost likely to prevent a recur- 
rence of such a melancholy event. Such steps have been frequently 
taken in the past with a view to devising means for protecting the min- 
ers, and nothing has been done beyond confirming the most elementary 
precautions which had been in vogue since the first application of sci- 
ence to the safe working of fiery mines. The commission that was re- 
cently appointed, however, is now working with an earnestness that 
gives promise of something definite being done towards ameliorating the 
condition of the getters of coal, but it has to encounter so many diffi- 
culties in the course of inquiry that it is to be feared that the results will 





not be wholly commensurate with the seriousness of its intentions. For 
instance, the commission has to meet at the outset the repugnance of the 
miners to the use of the safety lamps. Those survivors of the catas- 
trophe who were examined showed a curiously dogged aversion to the 
employment of the really effective means of avoiding explosion which is 
afforded to them by the safety lamp, ard they attribute the recent ex- 
plosion almost wholly to the absence of a sufficient watering of the 
mine. While the collier will persist in his antagonism to the safety 
lamp, and will sacrifice the most necessary precautions to his temporary 
convenience, it seems to be really difficult, without a costly system of 
supervision, to prevent him from imperilling the lives of the whole of 
his fellow workmen in the mine. Whether the French miner is really 
ignorant of the danger in which he places the mine by indulging in a 
furtive pipe, or in surreptitiously opening his lamp so as to throw a bet- 
ter light on his work, he certainly endeavors as much as possible to 
avert the blame from these, it is to be feared, very common indiscretions. 
It has even been suggested that these explosions of fire damp have been 
frequently caused by the emission of sparks from a contact of the pick 
with the mineral. This apparently feasible theory was received with 
some credulity until it was completely refuted the other day by experi- 
ments that were made at the Ecole Nationale Superieure des Mines by 
a commission under the presidency of M. Haton de la Goupiliere, In- 
spector-General of Mines. It was then conclusively proved that it is 
impossible for the fire damp to be ignited by sparks from the pick, 
whether the fire damp is pure or mixed with air. In order to produce 
an explosion it was necessary to mix the firedamp with 50 per cent. of 
another combustible gas; but as the fire damp in mines is never found 
to contain more than from 3 to 4 per cent. of foreign gas, it is obvious 
that any danger from ignition of the fire damp by sparks is merely vis- 
ionary. 

Among the prolific suggestions that are being made by mining author- 
ities for the safe working of mines the two points around which they all 
seem to converge are the adoption of an electric safety lamp and the pro- 
vision of efficient ventilating appliances. The discussion which is taking 
place between the advocates of these two possible means of avoiding ex- 
plosions is characterized with so much dogmatism as to illustrate the 
saying which asks where doctors disagree who shall decide? The party 
who uphold the ventilating theory pay an utter disregard to the value 
of safety lamps, and the advocates of electric safety lamps believe that 
in these appliances perfect safety is to be secured. The most uncompro- 
mising opponent of the electric safety lamp is M. Audiffred, who said in 
the Chamber the other day that it was practically impossible to use the 
clectric safety lamps in mines, on account of their conveyance being 
rendered very difficult by the weight of the accumlator, which he said 
was nearly 8 kilometers. The light, moreover, would not last suffi- 
ciently long for the purposes of the miner, 4 or 5 hours being the maxi- 
mum time the light would hold out. The cost of 2 or 3 francs a day for 
each lamp was, he urged, another impediment to their use, since the 
colliery proprietors could never endure such an enormous addition to 
their working expenses. This statement, however, is hardly consistent 
with the improvements that have lately been made in electric safety lamps, 
and which have rendered them so cheap and convenient as to allow of 
their use in the Government powder factories and in the establishments 
of the Gas Company of Paris. As regards the assertion that the accumu- 
lators are too cumbrous and heavy to allow of easy portability, the only 
disproof that is necessary is that a lamp called the ‘‘ pile block ” has re- 
cently been invented by M. Germain which has an accumulator weigh- 
ing only 2 or 3 kilogrammes. Other lamps, such as the Constant Rous- 
seau, and the Pollak lamp, which was invented by a man at Buda 
Pesth, are also illustrations of portable electric safety lamps that are pe- 
culiarly applicable to all the exigencies of mining. Another lamp, the 
capabilities of which have been tested by British eolliery proprietors, is 
the Stella, which was lately presented to the Academy by M. le Comte 
de Gerson. It has recently been adopted in the fiery mines of Anzin, 
where it has received the approbation of the engineers. The lamp 
weighs 1,600 grammes, the accumulators are charged in 5 hours, and 
it gives a light of 1-candle power for 12 or 16 hours. It is quite obvious, 
therefore, that the antagonism of M. Audiffred to the electric safety 
lamp is quite unnecessary, though perhaps any refutation of his argu- 
ments will not alter the position which he has taken up on behalf of the 
colliery proprietors, who are inclined to look carefully at pence while 
they run in danger of losing pounds. The owners of collieries in France 
have repeatedly shown their indisposition to accept any reforms in the 
management of their mines which might involve any additional expen- 
diture out of their own pockets, and there seems to be every probability 
that the Chamber will have to insist upon the observance of precaution- 
ary measures that are now under consideration by the strict operation of 
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laws that they have already passed and by the passing of new Parlia- | 
| States, should provide all its inhabitants with well-lighted streets, as 


mentary statutes which are urgently required. 


One theory upon which experiment might throw important light is | 


seems to me that the city of New York, the empire city of the United 


those tend to the comfort, protection and convenience of the people, be- 


connected with a system of ventilation. It is astonishing how many | sides materially acting as a valuable adjunct to the police. Of course, 


phases of this question are being seized upon by the acute perception of 
French scientists. The laying of dust by well watering the mine is un- | } 
amount of gas consumed, as the expense of lighting, cleaning and main- 


doubiedly a step towards rendering the colliery comparatively safe, and 


this is a contingency which will doubtless be insisted on more rigorously | tenance would remain the same. 
'a matter which might be properly considered by the Gas Commission. 


in the future than it has been in the past. The chief phase, however, to 


which attention is being directed is the possibility of reducing the liabil- | 
ity to accident by a treatment of the atmosphere in such a way as to | 
This, it is said, | 


render harmless any fire damp that may be present. 
may be accomplished by ventilating the mine with humid air, since such 
an expedient is claimed to make the gases lose much of their explosive 
force. I am not yet aware that this theory has been put into actual 
practice, but it may serve as a hint towards solving the problem of ren- 
dering the mines free from danger. A really effective system of ventila- 
tion is also claimed to have been invented by a gentleman who is re- 
garded as a great authority on mining matters—M. Desbrieres, of Mont- 
ceau les Mines, Saone et Loire. When all the arrangements for patent- 
ing the invention are completed we may probably be hearing something 
more definite about its capabilities. The question of ventilation is cer. 
tainly one of the most important that has to be considered in the work- 
ing of mines, and it is therefore satisfactory that so much attention is 
now being bestowed upon it in a really scientific spirit. 

Another protective measure which it is proposed to enforce with more 
rigor than has been shown in the past, is the appointment of commis- 
sions which shall have the supervision of the mines. The law in this re- 
spect has been so exceedingly lax as to render it absolutely nugatory, 
and it is one of those laws that has existed only in name. Now, how- 
ever, the commissions will be required to make a stringent supervision 
over the mines in order to ascertain the presence of danger, and to sug- 
gest precautions for the possibility of any catastrophe. Onesuch commis- 
sion is about to be formed to supervise the mines in the Loire coa. basin. 
The constitution of this commission is eminently characteristic of the 
democratic character of all such bodies in France, and it is peculiarly 
satisfactory as ensuring a careful observance of all requirements of a 
dangerous mine. One-half of the members will be appointed by the 
workmen in the mines, and the other half will comprise members chosen 
equally by the companies and the Government. 

The stimulation which has thus been given to theauthorities responsi- 
ble for the safe working of the mines and to the invention and research 
of practical miners and scientific investigators will, therefore, as the out- 
come vf the lamentable disaster at St. Etienne, compensate in some 
measure for heavy loss of life that was then experienced. If moreover, 
the results of these investigations should prove as satisfactory as those 
anticipated the conditions under which the miners are at present work- 
ing in France will be greatly ameliorated, and the catastrophe at St. 
Etienne, in suggesting the means of providing for the safe exploitation 
of the mines in the future, will be as productive of good quite as much 
in proportion as the event itself was an evil. 








Facts of Interest in Connection with the Public Lighting, New 
York City. 
Scsetslilbieistomore 

In his report respecting the public lighting of this city, for the year 
ended December 31, 1889, Superintendent McCormack, among other 
things, says : 

Gas Burners.—On the 12th day of May, 1823, the first contract for 
lighting the streets of this city by gas was entered into between the city 
of New York and the then New York Gas Light Company. The gas 
burners adopted by the city when gas lighting was introduced were of a 
capacity to consume three cubic feet of gas per hour, and these, doubtless, 
were considered ample, inasmuch as the city was then not much larger 
than some of the towns now existing in this country, and the streets 
were unimportant and sparsely built upon. Sixty-six years have passed, 
and our city has grown to be the great commercial metropolis of the 
Western world, but no advance has been made in the size of the gas 
burners used for lighting our streets, for our contracts still provide that 
the burners used in the public lamps shall consume 38 cubic feet of gas 
per hour, while other cities of this country are using burners capable of 
passing 5 or 6 feet of gas per hour. It is true that in a few favored lo- 
calities asudden advance was made from a3-foot gas burner to the “‘ arc” 
electric light. This, however, was in but one-ninth of the city, while 
the residents of the other eight-ninths have to be content with a 3-foot 
gas burner, and the property owners of the larger part of the city are 
taxed for supplying the ‘‘arc” light to the few favored localities. It 





the adoption of larger gas burners would materially increase the cost of 
the public lighting, but the incresse would only be for the additional 


It seems to me, therefore, that this is 


* * * 


Electric Lighting.—The lighting of our streets and public places by 
electric lights during the past year has been bad in the extreme, and the 
people have doubtless been greatly inconvenienced thereby. On three 
different occasions portions of our city have been shrouded in darkness 
in consequence of the extinguishments of the electric lights. On April 
16 (Centennial week) a large portion of the Brush district was thrown in 
darkness by the company because of the cutting of the wires in Broad- 
way by orders of the Board of Electrical Control, and the gas lamps 
had to be relighted and then extinguished when the electric lights were 
again started. On October 11 the Western Union lineman was killed by 
an electric shock while working on the telegraph wires on the pole at 
Chambers and Center streets, the telegraph wires having been crossed by 
an electric light wire at some distance from the spot. On October 14 the 
United States and Brush Companies discontinued lighting, and all the 
streets and parks in these two large districts were thrown in darkness, 
On October 16 the Mount Morris Company did no lighting and this dis- 
trict was thrown in darkness. On October 15, 16, 17 and 18, the Harlem 
Lighting Company shut down and more gloom was added to the city. 
In the meantime, the city authorities being enjoined from interfering 
with the wires of the electric light companies through an injunction ob- 
tained from a Justice of the Supreme Court, the companies improved 
the opportunity by removing their old ‘“‘ underwriters” wire and and 
substituting new and heavily insulated wire, and then the lights were 
again started. On December 13 the injunction was dissolved by the Su- 
preme Court General Term, and on Saturday 14 the cutting of the wires 
and removal of poles was commenced, and on that night the districts of 
the United States, Brush, East River, Mount Morris and Harlem Com- 
panies were thrown in darkness, all these companies having shut down! 
On December 16 the Mount Morris Company started up, and on 15th the 
Harlem Company started. On December 14 the wires of the North New 
York Company were cut and this compeny shut down. By these seve- 
ral extinguishments of the electric lights 56} miles of streets and 66 
acres of parks were thrown in darkness. In 3,44, miles of streets elec- 
trie lamps have been relighted, and these remain lighted. 

In addition to the above-mentioned extinguishments the police reports 
show that very many electric Jamps have been found not lighted during 
the year, the extinguishments lasting from 10 or 15 minutes to all night 
in various parts of the city; in some cases entire circutts have been tem- 
porarily shut off in consequenceof some defect atthe generating station, 
and the extinguishments have occurred on Broadway, north of Four- 
teenth street, and in Madison and Union Parks, which places are lighted 
from the subway, as also in streets lighted from zrial wires. 

The extinguishments of the past month were, to this Bureau, a very 
serious affair, and imposed upon us much hard work. The trouble 
came at an unexpected and inopportune time. The several Gas Com- 
panies were unusually busy in stripping, repairing, and recaulking 
their mains in the numerous streets which are to be repaved by you 
during the ensuing spring, in order that there might be no necessity for 
disturbing the new pavement after being laid. The several manufac- 
turers of lamps and lighting fixtures were naturally pressed with work, 
as is generally the case prior to the holiday season, and then, when the 
electric lights were shut off, a sudden and very pressing demand was 
made on Gas Companies and manufacturers for more light and lighting 
apparatus, consequently this caused me much trouble and some delay 
in procuring a sufficient number of lanterns for use on the streets from 
which the electric lights had been cut off. I also found unexpected ob- 
stacles in lamp posts from which the service pipes had been disconnected 
by builders, cellar diggers and others, and by workmen on the electric 
subway construction, 23 lamp posts having been found on the short 
piece of Broadway between Houston and Fourteenth streets without gas 
connections, this having been caused by subway work. 

However, on Saturday, December 14, the wires were cut, and on the 
following Monday we had the gas lamps in all the public parks re- 
lighted, and by Friday, the 27th, we had the 56 miles of streets re- 
lighted, 4,738 gas lamps having been relighted between the 14th and 
28th of December, leaving some scattered gas lamps on side streets ad- 
jacent to an avenue yet to be relighted ; but this was done by the aid and 
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o-operation of the several Gas Companies. In regard to the entire 
stoppage of work by the electric light companies, I am very firmly of 
the opinion that some of the streets were unnecessarily thrown in dark 
ness, especially in the lower sections of. the city, where the wires had 
not been disturbed. On the afternoon of the day when the wire cutting 
was commenced, I had arranged with the Gas Company for the re- 
lighting of the gas lamps in City Hall and Battery Parks for that very 
night, and this would have been done had I not been informed by two 
officers of the electric light company that such action was unnecessary, 
because the electric lighting would be continued on these parks and on 
lower Broadway. On that night I visited the lower sections of the city, 
and, to my great surprise and indignation, I found the above places in 
itter darkness, notwithstanding the assurance given me that the elec- 
tric lamps would be kept lighted. Had the company continued the 
lighting down town, which I am firmly convinced it could have done, 
we would have had the use of several hundred lanterns for streets up- 
town. 

The streets and public places of this city should never be left in dark 
ness, but at all times of night and under all circumstances artificial 
illumination should be maintained, and the illuminating material should 
be such as will afford an absolute certainty of light. Can this be done 
by means of electric lighting as at present constituted? The experience 
of the past would seem to indicate that the ‘‘are” light, in its present 
stage, cannot be relied upon for artificial illumination with any degree 
of absolute certainty. It seems to me that there are too many possibili- 
ties of interruption. The electric current cannot be stored to any ex- 
tent, and the lights can only be maintained while the wires are intact 
and the plant at the generating station is in proper working condition. 

We have had gas lighting in this city for the last 60 years, and I can 
find no record of our streets being thrown in darkness in consequence 
of an accident to a gas works, excepting on one occasion when the gas 
lamps in a few of the up-town streets were not lighted for one night. 
There have been fires and explosions, but the gas lamps remained 
lighted. There are ten gas works on Manhattan Island, with two, 
three, four, and in some cases six seis of gas mains in the streets ; hence 
no accident could possibly occur at any one of the gas works which 
would tend to deprive the city of gas. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
SLT ee 
THE business offices of the Citizens Gas Light Company, of Wakefield, 
Mass., have been removed from Wakefield’s Block to the offices of C. F. 
Woodward, on Albion street. 





SoME time ago we noted that certain parties interested in the forma- 
tion of the Union Light, Heat and Power Company, for Jersey City, N. 
J., had obtained a franchise from the Council, but that the Mayor was 
inclined to interpose a veto. This he has done, and his objections to the 
measure are so tersely put that we herewith reproduce them: ‘‘ Mayor’s 
Office, Jersey City—To the Board of Aldermen: Gentlemen—An ordi- 
nance entitled ‘An ordinance to authorize the Union Light, Heat and 
Power Company, consisting of Andrew Whyte, John A. Bell and 
Charles O'Donnell, and others who may be associated with them, here- 
inafter to be incorporated as said Company, to lay pipes, conduits and 
subways in the streets, avenues, alleys, highways, lanes and public 
squares in Jersey City for the purpose of conveying and conducting gas 
for light, heat and power in said city,’ passed September 9, 1890, is here- 
with returned with my objections. The city is incorporated and organ- 
ized under a charter granted by the State, and all municipal powers are 
therein defined and set out. It possesses no power not therein specified 
or granted to it by some other statute. Nowhere in the city charter is 
the power given to the municipality to authorize any person or persons 
to tear up the streets and lay down gas pipes. But under a general law 
on that subject any city may give its consent to a Company, itself duly 
organized, as set forth in the statute. The consent can only be given to 
a corporation complete in all its party and ready to begin work. The 
principles of law. that underlie the position I assume in this case are so 
fully recognized by the courts of this State that there is no room for ar- 
gument. There is no debatable ground. The matter is beyond even a 
reasonable doubt. (See the case of Peoples Gas Light Company vs. Jer- 
sey City, 17 Vroom, 297). Your Board cannot afford to violate the laws 
of the State. You have no powers beyond those granted by the State, 
and the State has invested your board with no power to grant such a 
franchise. The State itself grants the franchise, while to the city is giv- 
en only the right of consent to the exercise of that franchise within its 
territorial limits. But before the State itself can, under the law, grant 
such a franchise, much has to be done by the proposed gas company. 





There must be a certificate filed in the office of the Secretary of State, 
which certificate must contain the names of 13 directors who must be 
stockholders in the company and residents of this State, and two thirds 
of whom must reside in the city in which the works are to be construct- 
ed. There must be provision for a capital stock equal to not less than 
$5,000 for every 1,000 inhabitants, which in the case of Jersey City 
would be a capital stock of not less than $825,000, and before the certifi- 
cate can be so filed one-half of the capital stock must be subscribed for 
in good faith and 20 per cent. thereof paid in, in cash, to the treasurer of 
the company. This would require a previous bona fide subscription of 
$412,500, and 20 per cent. thereof would be $82,500 in cash that must ac- 
tually be paid in. A majority of the directors must make oath that this 
has been done, after which, on payment of the State tax provided by law 
for such a case, the certificate can be filed and the organization become a 
corporation invested with certain rights and franchises, amongst which 
is the right to lay pipes in the street, but before laying them the company 
must receive the consent of the city authorities. It will thus be seen 
that the consent cannot be given till the franchise has been granted by 
the State, and the franchise cannot be granted till the above require- 
ments have been complied with; even should the ordinance pass neither 
the persons named nor their successors would be allowed to laya single 
foot of pipe in any street in this city ; but I am sure that after an exam- 
ination of the law and the facts no member of your honorable body will 
insist upon the passage. It is plain on its face that this ordinance is not 
asked for in good faith. The three persons named know absolutely 
nothing of the gas business. They were never connected with it in any 
way. If they were really familiar with and really had the ability or in- 
tended to build gas works, they would know the general law of the 
State regulating the formation of gas companies, and they would know 
that they could do nothing lawfully under this ordinance. They would 
know that they had not complied with the State law, and were not in a 
condition to receive from the city its consent to lay pipes in the streets. 
For these reasons this ordinance has not received my approval. Very 
respectfully, ORESTES CLEVELAND.” 


Tue River Forest (Ills.) Water, Gas and Electric Light Company has 
been incorporated by Messrs. H. E. Broughton, Frank C. Smith and H. 
Struble. It is capitalized in $150,000. 





WE understand that a committee of citizensof Americus, Ga., arecon- 
sidering the advisability of purchasing from the New York Coxrtract 
Company the gas and electric light plants owned by the Company. In 
fact the committee has been appointed and is composed of the following 
members: Colonel 8. H. Hawkins, B. P. Hollis, H. C. Bagley, Arthur 
Rylander and Hon. W. M. Hawkes. 


Mr. Joun CLARK has accepted a position with the Fulton-Municipal 
Gas Light Company, of Brooklyn, N. Y. 


Mr. C. H. DirFENBAUGH, Superintendent of the Tyrone (Pa.) Gas 
and Water Company, has been engaged in bettering the Company's 
main system. The changes embrace 2,100 feet of 12-inch, 2,100 feet of 
10 inch, 900 feet of 8-inch, and 1,100 feet of 4-inch main. 





At last the authorities of Camden, N. J., have come to their senses in 
respect to the failure of the incandescent lamps of the 16 candle power 
electric variety to afford the proper volume of light for the streets. In 
any event, at a recent meeting of Councils, Mr. Burdsell, of the Light 
Committee, moved that the City Clerk be iastructed to notify the Cam- 
den Heat and Light Company to extinguish all the incandescent lamps 
that it has been maintaining in the Second ward of the city. Further, 
that gas burners be substituted for them. The order was adopted and 
the change was made on Oct. Ist. 





Mr. Joun LILuiz, Secretary and General Manager of the Port Town- 
send (Washington) Gas and Fuel Company, writes as follows, under 
date of September 23d: ‘‘ At the annual meeting of this Company the 
following named officers were chosen for the ensuing year: President, 
Oliver E. Fleming; Vice-President and Treasurer, Theron J. Nolton ; 
Secretary and General Manager, John Lillie. We will have our works 
ready to light up about Oct. 20th, and will start with enough consumers 
to make the works an assured success. We have over fifty services al- 
ready in, and applications enough daily to keep our service gang busy.” 





Tue following is from a correspondent, who is a firm believer in the 
future expansion of Jacksonville, Fla.: ‘‘The Jacksonville electric 
light station, which is a part of the possessions of the local Gas Com- 
pany, is now one of the most complete and perfectly equipped in the 
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South, despite which, improvements are being constantly made to keep 
up the present state of efficiency. Mr. C. 8. Hammatt, Superintendent 
of the combined gas and electric lighting station is always on the look- 
out for any new wrinkle in machinery or invention which he can ad- 
vantageously employ, and during his three years’ term here he has vir- 
tually reorganized the system. A large artesian well is being sunk toin- 
crease the supply of water, the present well being insufficient to meet 
the demands of the lighting plants. The electric station at present can 
be counted on to supply 200 ares and 1,800 incandescents. The number 
of dynamos is 10, and these are driven by four engines aggregating 360- 
horse power. Every modern electric generating and supply device is 
availed of, and the service certainly is maintained in excellent style. 
Every part of the machinery is in duplicate. It may be of interest here 
to note that the charge for incandescent lamps (16-caudle power) isto be 
raised shortly from $1 to $1.50 per lamp per month, the new rate to go 
into effect as the present contracts expire. The cause for this increase 
is just and proper—briefly summed up, it is that the lamps cannot be 
maintained at anything short of $1.50 without loss to the Company. 
When two competing electric companies appealed to the public for favor, 
the average rate during the competitive days was not lessthan $1.50, but 
when consolidation was effected the present Company thought it would 
be good policy to put the charge at $1 per lamp, in the belief that the 
increased patronage would counterbalance the decreased charge. Ex- 
perience, however, has demonstrated the fact that incandescent electric 
lights of 16-candle power cannot be relied on to yield even a moderate 
profit, when supplied at a figure less than $1.50 per month. The gas 
works section of the business has not been neglected ; in fact I may say 
that it is the Company’s main hold. Superintendent Hammatt has a 
works fully up to delivering 300,000 cubic feet of gas per day, while the 
demand in winter is not at present much over 100,000 cubic feet. Hence 
it is fair to infer that Jacksonville need not fear for a shortage in its gas 
supply. The outlook for the coming winter season is very bright,— 
Yours.—T, U.” 





Miss Exiza A. BaTEs, second daughter of Mr. Thomas A. Bates, Su- 
perintendent of the Norfolk (Va.) City Gas Light Company’s works, is 
now Mrs. John F. Small. Her husband is a popular young business 
man of Norfolk. 





A WRITER in a recent issue of the New York Press asserts that there 
is some likelihood of the Standard Gas Company beco-ing a branch of 
the Consolidated Gas Company. We do not believe there is any truth 
whatever in the intimation. 





WE regret to say that Mr. Thomas B. Garland, Treasurer of the Dover 
(N. H.) Gas Light Company, and one of the leading business men of 
that place, was thrown from his carriage, on the afternoon of the 25th 
ult., sustaining severe injuries. 





THE Chelsea (Mass.) Gas Light Company is in the field with an an- 
nouncement that on and after October 15th it will be in readiness to sup- 
ply incandescent electric lights to its customers. The supply will be 
kept up throigh the 24 hours, and the rate is to be 1} cents per lamp per 
hour for each 16 candle lamp in service. 





THE Hutchinson (Kas.) Light, Heat and Power Company, which man- 
ufactures water gas, is experimenting with Colorado anthracite in its 
generators. So far the proprietors say the material has answered their 
every expectation, which must be taken as evidence that Hutchinson will 
no longer have to depend on Pennsylvania anthracite. 





Thy 


Mr. WALTER 8S. ALLEN, Clerk of the Board of Gas and Electric Light 
Commission, gives notice that a public hearing will be had to-day in the 
meeting room of the Board of Selectmen, Rockland, Mass., on an ap- 
peal of the Rockland Electric Light and Power Company from the de- 
cision of the Selectmen granting permission to the Electric Light and 
Power Company, of Abington and Rockland, to set poles and run wires 
in the streets of the town of Rockland for the purpose of furnishing 
lights and power for public, mechanical, commercial and domestic uses 
to the residents of the town, etc. 





Tur Directors of the Willimantic (Conn.) Gas Company are dicker- 
ing for a consolidation of interests with the local Citizens Gas Light 
Company. 





P. B. EcHois, of Birmingham, Ala., acting as administrator of the 
estate of John Echols, has filed suit for $30,000 damages against the Bir- 
mingham Gas and Electric Light Company. Healleges that John Ech- 
ols was killed by an electric current which passed from the line wire to 





the body of Echols through a ‘‘guy wire,” and that the contact was 
made possible by the Company’s negligence. 

Tue Catskill (N. Y.) Illuminating and Power Company has been in- 
corporated by Messrs. W. 8. C. Wiley, Edwin Lampman, J. Atwate: 
Cooke, A. M. Young, Fred.Werner, Jacob J. Werner and Stanley Vin 
cent. The capital stock is $45,000, and the objects are *‘to manufacture, 
deal in and use dynamos, lamps, motors and storage batteries, and gen 
erally to supply electricity for lights, power and other uses to the inhab 
itants of Catskill and Greene counties.” 





WE are told that the Selectmen of Watertown (Mass.) recently held a 
hearing for the purpose of receiving complaints from residents who 
claimed that the public electric lighting service from the Newton and 
Watertown Cospany, who are under contract to perform the work, was 
inefficient. _ Less than a dozen of the complainants appeared, and their 
testimony was chiefly of the hearsay order. Messrs. Waldo Learned 
and Wells Holmes, of the Company, were present, and testified that 
their service was fully up to the standard of the contract. The Select 
men seemed to think that the Company had the better of the argument, 
and refused to order a change to be made. 





THE Massachusetts Board of Gas and Electric Commission on Septem- 
ber 27th gave a preliminary hearing, in the City Hall, Chelsea, on the 
petition of certain residents of the city that the Chelsea Gas Company be 
directed to reduce the price of its gas, and that it be required to keep up 
a continuous electric supply. After some testimony was presented, the 
Board adjourned the hearing to Tuesday, of this week. 





THE contract for laying the mains of the new Gas Company that is to 
distribute gas through the streets of New Utrecht, L. I., has been award- 
ed to John J. Morrissy, of Bensonhurst, who agrees to complete the 
work on or before Jan. 1, 1891. The agreement calls for the placing of 
25 miles of pipe diameters of same to vary from 16 inches to 3 inches. 
A separate plant will not be erected, save in respect to a holder, the gas 
to be taken from some one of the Brooklyn Companies—probably either 
from the Fulton-Municipal or the Citizens. 





Mr. NETTLETON is engaged on the work of overhauling the main sys- 
tem of his Company—the Derby Gas Company, Birmingham, Conn. 


THE following from the Philadelphia Inquirer, of the 27th ult., ex- 
plains itself: ‘‘The United Gas Improvement Company has secured 
possession of the new Twenty fifth Ward gas plant, which has been op- 
erated for the city by the Philadelphia Gas Improvement Company. 
By this purchase P. A. B. Widener and William L. Elkins become full- 
fledged members of the U. G. I. Co. The suits for infringement against 
the Philadelphia Company fall, and the two interests will hereafter 
work as one. The United Gas Improvement Company set on foot not 
long ago a scheme to secure many of the big Gas Companies in the 
country. They proposed an American Gas Investment Company, 
with $50,000,000 capital, which it was intended should embrace many 
foreign investors. The scheme, however, fell through. Then the 
United Company authorized another issue of $5,000,000 worth of stock, 
making its capital $10,000,000. Of the.extra issue $1,250,000 was used 
in the purchase of gas works, taking in the new Twenty-fifth Ward 
plant, which was controlled by Messrs. Widener and Elkins. This has 
brought these two capitalists into considerable prominence in the man- 
agement of the United Company’s affairs, having recently been taken 
into the Board of Directors. The change of control in the Twenty-fifth 
Ward plant will not in any way affect the contract with the city. Be- 
sides this purchase the Company already owns many works in dif- 
ferent sections of the country, and others will be secured. The stock 
of the United Gas Improvement Company is selling at about $100 pe: 
share, its par being $50. Eight per cent. dividends have been declared 
although the Company claims to have been making 15 per cent. profits 
Respecting the new deal the Company has issued this circular to it 
stockholders: ‘We desire to advise you that the Company has ac 
quired the more important properties upon which options had been se 
cured for the proposed American Gas Inv®stment Company, and wil 
make payment therefor with its own stocx at the rate of $100 per share 
The purchase of these properties was made after very careful examina 
tion by our experts, and upon a basis which will materially add to th 
earning capacity of the Company. The amount of stock of the Com 
pany at present issued is about 100,000 shares, par value $50 each 
About 250,000 shares will be required to complete the above transac 
tion, leaving about 75,000 shares unissued of the capital stock now au 
thorized. Ata meeting of the Board, held this day (Sept. 25) it was de- 
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‘ermined to allot the remaining 75,000 shares to the stockholders of re- 
ord on the date of allotment for cash at par, viz., $50 per share, and to 
call payments thereon in 13 monthly instalments, to be paid on the first 
day of each month, beginning November 1, 1890, the first instalment to 
e $2 per share, and the remaining instalments $4 per share each In- 
erest at the rate of 6 per cent. per annum will be allowed on all instal- 
ments paid. Notice of allotment and a form for subscription will be 
mailed to the stockholders of record on the date of allotment. In con- 
sequence of the action announced above the organization of the proposed 
American Gas Investment Company will not be proceeded with, and 
therefore the usual October dividend will be paid upon the present capi- 
tal stock of the Company. The circular is signed by Wm. W. Gibbs, 
Geo. Philler, Thos. Dolan, Wm. G. Worden, Henry C. Gibson, Wm. 
L. Elkins and P. A. B Widener.” 





THE new plant of the Grand Rapids (Mich.) Gas Company will be in 
readiness for operation on November 15th—so the contractors say. 





JuDGE Barr, in the United States Circuit Court, for the Louisville 
(Ky.) district, on the afternoon of the 23d ult., in the case of J. B. Pace, 
of Richmond, Va., against the Kentucky Rock Gas Company, granted 
the prayer of the petitioner for a receiver, and, by agreement of counsel, 
Mr. Donald MacDonald, of Louisville, was appointed to the position. Mr 
Pace, in his petition, does not charge fraud upon the part of any of the 
stockholders or owners of the Kentucky Rock Gas Company, but he 
does allege that its affairs have not been intelligently managed. 





AT a meeting of the stockholders of the Worcester (Mass.) Electric 
Light Company, the meeting having been called for the purpose of tak- 
ing action on the proposed consolidation of its property and interests 
with those of the local gas company, the proprietors of the latter having 
already assented to the proposition, 1,363 sharesof stock were represent- 
ed. A motion was offered by Stephen Salisbury that the Company 
should sell its plant on such terms as had been agreed upon by thecom- 
mittee appointed from the Companies, and it was unanimously adopted. 
As a majority vote only was necessary, and as the capital stock is di- 
vided into 2,000 shares, the 1,363 assenting shares were more than ample. 
The remaining step necessary to re gn the transaction is the approval 
of the Board of Gas and Electric Light Commission, and this body will 
hear the application on the 9th inst. If all goes well the two Companies 
will be consolidated, and each shareholder wil! receive stock in the new 
corporation, share for share. 





MANAGER PERRY, of the Bath (Me.) Gas Light Company, has resigned 
that position. - 





Supt. DANIELS, of the Columbia (S. C.) Gas Company, is to be con- 
gratulated on the promptitude with which he restored the works to a gas 
making condition, following the conflagration at that plant something 
over a fortnight ago. The loss to the Company is put at about $2,500. 





THe Fort Wayne Electric Company is now making a four-amperearc 
dynamo of the Wood pattern, and sales of the same have been made to 
the Aurora (Ind.) Gas Light and Coke Company, and to the Charleston 
(West Va.) Gas Company. Both of these plants are to be run by gas 
engines. This apparatus would seem to be peculiarly well adapted for 
operation by gas companies in small works, as the Fort Wayne Com- 
pany guarantees that three arc lights can be obtained from each horse 
power afforded by a gas engine. 





By the way, it is only proper to state in connection with the above 
sales that they resulted from the labors of Mr. C. S. Knight, than whom 
the Fort Wayne Company has no more popular representative. 





THE East End Electric Light Company, of Pittsburgh, Pa., will add 
5,000 incandescent lamps to its present service, the additional equipment 
to be in working order on or before January 15th. This will enable the 
Company to maintain 25,000 lamps. 





On September 26th, Patrick Dunn, of Philadelphia, brought suit in 
the Common Pleas Vourt to recover damages in the sum of $15,000 for 
injuries to his minor son, Charles Dunn. He alleges that the lad, who 
is 13 years of age, tripped and fell over a gas cut-off box, located on the 
west side of Belmont avenue, and sustained a fracture of the arm and 
other injuriss. The claim against the city is based upon the allegation 
that it was its duty to have the box sunk sufficiently in the pavement so 
as to make the sidewalk safe for pedestrians, but as in this case the box 
projected above the level of the pavement some three inches, hence the 
complaint and claim. 





THE peer Motor Company informs us that its motor run on the 
Halstead street line, Chicago, has been completed, and that Mr. Holmes, 
President of the railway company, has given the Connelly Company an 
order to equip the line. The two motors that were run over the Halstead 


street line have been shipped east to make other runs in cities anxious to | 


test the merits of the Connelly system. 





THE Boston offices of the Maryland Meter and Manufacturing Com- 
pany have been removed from No. 4 Central street, to No. 92 Water 


SINCE the absorption of the Lincoln (Neb.) Electric Light Company 
by the local Gas Company, the joint proprietors have issued a notice 
that from and after the 15th inst. the rates for incandescent electric light- 
ing will be reduced 15 per cent. 
ADAM RIEHL, President of the San Jose (Cal.) Light and Power Com- 
pany, gives notice that a meeting of the stockholders is called for No- 
vember 17th, for the purpose of determining whether a bonded indebted- 
ness of $60,000 will be incurred, the proceeds of the issue to be devoted 
to improving the Company’s facilities ‘‘and enlarging its capacity for 
manufacturing gas, electric light, etc.” 
THE quarterly dividend of 2 per cent. on the capital stock of the Ro- 
anoke (Va.) Gas and Water Company, is payable now at the office of the 
Company in Phi'adelphia. 

THE following shows the change in gas rates recently ordered by the 
Emlenton (Pa.) Gas Light and Fuel Company, which supplies natural 
gas : 


OLD RaTEs. New RaAtTEss. 








Winter. Winter. 
Cook stove... $2.00 Cook stéve...... $2.25 
Sitting room. 1.75 Sitting room.... 2.50 
2d stove..... 1.50 pS ee 2.00 
$5.25 $6.75 

Summer. Summer. 
Cook stove... 1.50 Cook stove...... 2.00 


Sitting room. 50 Sitting room free 0.00 





$2.00 | $2.00 





WE are indebted to Messrs. Bartlett, Hayward & Co., of Baltimore, 
for 4 beautifully finished photographs of the holder constructed by them 
for the Consolidated Gas Company, of this city, at its 63d street station. 
The pictures and their framing are in the best styles of such work, and 
they now hold the pride of place in our collection. One view shows the 
holder inflated, while the other reveals the guide-framing, etc., and both 
are models of clearness and realism. The dimensions of the holder, 
which is of the triple-lift order, are: Inner section, 180 ft. by 40 ft. 6 
inches ; middle section, 182 ft. by 40 ft.; outer section, 184 ft. by 39 ft. 6 
inches ; tank, 187 ft. by 41 ft. 6 ins. The capacity of the vessel is 
3,035,000 cubic ft., or somewhat less than that of the Consolidated Com- 
pany’s holder on Avenue C, between E. 15th and 16th streets, which is 
rated at 3,300,000 cubic ft. We return our thanks to Messrs. Bartlett, 
Hayward & Co. for their courtesy, and congratulate them upon the ar- 
tistic merit of their gift. 


On Tuesday last, Judge Lemmon, in the Court of Common Pleas, of 
Toledo, rendered a decision which is of importance to gas suppliers, 
Briefly stated, the facts are these: In the fall of 1886 the Northwestern 
Natural Gas Company applied to and obtained from the City Coun- 
cil, of Toledo, O., the right to distribute natural gas in that city 
at certain fixed rates, the same to be binding for a period to 
terminate July ist, 1890. It was also agreed upon that rates there- 
after should be adjusted by the Council and Company on mutual 
conference, etc. In March, 1887, the State Legislature passed an Act 
empowering City Councils tosay at what price natural gas should be sold 
in their respective cities. On August 4, 1890, the City Council of Toledo, 
by ordinance, fixed the price at a rate that the Company refused to ac- 
cept. The City Solicitor then obtained a temporary injunction restrain- 
ing the Company from supplying gas at any higher than the ordinance 
rates, and applied fora mandatory injunction to compel it to furnish gas 
at the ordinance rates. The case was argued at length, and Judge 
Lemmon decided against the city on the ground that the original order 
of 1886, and its acceptance by the Company, was of the nature of a con- 
tract, and the subsequent law could not impair the obligation of that 
contract, under the Federal Constitution, and that if the rates are deemed 
too high, a court must pass upon the question, and not the City Council. 








THE founders of Spokane Falls, Wash., having induced capitalists to 
invest their money in various enterprises in that city, are now Cas 
posed to keep other capitalists out, and to hamper those already on the 


ground. For instance, the proprietors of the Spokane Gas Light Com- 
pany were not solong ago received with open arms, when they proposed 
to put their money in a lighting plant, and not only were the arms held 
open, but it was stoutly asserted that the embracing attitude would 
never be relaxed. It seems, however, that embracery would better ex- 
press the existing attitude of the city authorities to the Company, in that 
the assessors have raised‘the valuation for taxation of the Company’s be- 
longings from $16,000 fo $51,000. The injustice of the decision isshown 
from the fact that, between the times of valuation, the Company had 
expended but $1,000 on the works, etc., in the line of additions. 





Captain W. H. Wuitts, of this city, has secured a contract for the 
construction of a gasholder for the Pullman Palace Car Company, to be 


erected in connection with the Company’s gas plant at Pullman, IIls. 
The Stacey Manufacturing Company, of Cincinnati, will furnish the 





street, Rooms 21 and 22, 


iron work. 
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The Market for Gas Securities. 


Some further progress was made during the 
week on values of city gas shares, Consolidated 
having sold up to 98}, the opening to-day hav- 
ing been made at 98}. We have no doubt that 
105 will be easily recorded in Consolidated be- 
fore the holidays. Mutual is inquired after at 
an advance, and Equitable more than holds its 
own. Some of. the wiseacres will have it that 
the days of.the independence of the Standard 
Company are nearing an end, but we do not co- 
incide therein. However, the preferred is nota- 
bly stronger, having sold at auction (2 shares, 


only) during the week at 88. Brooklyn shares | 
are rather weaker, save Citizens and Metropoli- | 


tan, which more than hold their own. Othe er | 
sales ai wuction were: 50 Falton-Municipal, 
Brooklyn, at 1363, and 200 Jersey City (N. J.), | 
at 175. The situation at Chicago remains un- 
changed, and the general situation exhibits | 
nothing noteworthy. Our item columns con-| 
tain information of interest respecting the pro- 
posed increase in the scope of the United Gas 
Improvement Company. 








Position Wanted 
As General Man of all Work in a Gas Works. 


Has had 20 years experience in a Gas Corporation in a thriving | 
Village, and understands the work in all of its branches. Has 
always set his own benches. Can give the best of references. 
Desires a permanent situation at a reasonable salary. Address 

800.1 G. D. CURTIS, 24° West Av., Rochester, N. Y. 


WANTED, 








Cas Works. 


Has had nine years’ experience in water gas process as General | 
Foreman. Familiar with accounts. Address 
799-2 “ E. A. P.,” care this Journal. 


FOR SALE, 


The Ironwork for Ten a 
of Fives (5’s). 











Cast iron Hydraulic Main, 16 by 18in. Stand Pipes. 5in. at bot- | 


tom, 4in. at top. Bridge and Dip Pipes,4in. Address 
DAYTON GAS LIGHT AND COKE CO., 


788-tf 120 East Third Street, Dayton, Ohio. | 








5 COMPLETE STEAM Pump A 


0 SIZES FROM $7 T° $75., 


‘4h 


jee 


| 
A Position as Bapettitenneds of | 


“SUCCESSFULLY INTRODUCED.” 


Hill Chemical Company’s 


For Gas Purification. 
Office, 229 Bridge Street. Works, Newtown Creek. 
BROOKLYN, N. Y. 


CORRESPONDENCE SOLICITED. 








DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHE MIs gT. 


Analyses of Coals, Oils, Lubricants. Experimental Investiga 
tions for Inventors, 





127 Pearl Street (Hanover Square), N. Y. 








Fuel and Its Applications. 


| By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7.50. 
| Ae ME. CALLENDER & CO., 42 Pine St., N. Y. 


IRON MASS 


The American 
Gas, Light & Heat Go., 


OF 
249 S. 6th St., Phila., Fa., 


Are now prepared to erect plants of their Oxy-Hydrocarbo: 
Process, to carburet coal gas up to any civen or named cand): 
power required for general consumption (for instance, from 20 to 
25 candles), and at a cost not to exceed o e and three-quarters 
(1%) cents per candle power per 1,000 cubic feet increased, with 
a permanent and perfectly fired gas, not a vapor—a gas tha 
will whiten the whole output of the works. 

This gas can be furn’shed at a cost less per 1,000 cubic feet 
than the coal gas may be costing the company. 

Our system is such that we can furnish plants that will car- 
buret 50,000 cubic feet in 24 hours, or three or four million feet 
in the same length of time. One of our large benches or plants 
would be capable of generating 100,000 cubic feet of gas in 24 
hours, which would raise the candle power on 2,000,000 feet 
(taking as a standard coal gas at 15 candles) 3 candles on the 
2,000,000 feet, ene bling the works to deliver to consumers an 15 
candle gas; or, enlarging our plant, the candle power may be 
increased as desired, at the same cost per candle power, less in- 
terest on plant. 

This is much less per candle power than it can be furnished 
by the use of cannel coal or by vaporizing naphtha. With our 
process we improve the whole output in color—viz., whiten the 
flame with the oxygen, as well as furnishing a thoroughly fired 
gas, and no possible danger of separation as there is with va- 
por. 

Correspondence solicited. 

J. J. NEWELL, Sec’y. 


September 4, 1890. 


| 








THE VEI VERY VALUABLE PATENTS 


GRANTED TO 


Messrs. Gadd & Mason, 


| (For entirely dispensing with the external guide-framing of Gasholders, thereby reducing the 
cost of construction enormously) 


ro BE 


SOLD, 


Or Licenses granted on Royalty for the following Countries, viz.: 
| United States, Canada, Australia, Brazil, France, Germany, Belgium, Italy, Spain, Portugal, Luxem- 
bourg, Denmark, Norway, Sweden, Turkey, Russia, India, Cape of Good Hope, Natal, Victoria, 
New So. Wales, So. Australia, Queensland, West’n Australia, N. Zealand, & Tasmania. 
| For those firms desirous of securing a large business, the acquisition of these Patents would 
practically give a monopoly of the Gasholder Trade in the above Countries. 
ADVANTAGES: 
IMMENSE SAVING IN COST; NO COLUMNS; NO FRAMING ; TANK CONSTRUC- 


TION MUCH CHEAPER AND EASIER; LARGE SAVING IN CARRIAGE, 
FREIGHT, HAULAGE, AND INSURANCE. 





ADMITTED BY EMINENT ENGINEERS TO BE THE SYSTEM OF THE FUTURE. 





Telegrams: 


“SPIRAL MANCHESTER.” 


THE PATENT. GASHOLDER SYNDICATE, 
504 Stockport Road, Manchester, England 








The Eighteenth Annual Meeting of the American Gas Light Association 


Will be ETield at Savannah, Oct. 15, 16, and 17. 
HEADQUARTERS AT THE DE SOTO. 


Parties wishing to join the Association must send in their application at least ten days prior to the meeting. 
Parties engaged in business relating to the Gas Industry are eligible as Associate Members. Application blanks 
may be obtained of the Secretary, C. J. R. HUMPHREYS, Lawrence, Mass. 
























LUDLOW VALVE MFG, CO, 





CHAPMAN VALVE MANUFACTURING CO,, 
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MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Aliso, Cate Fire Hydrants With and Without Independent 
Nozzle Vaive. All Work Cuaranteed. 
WORES & GEN’L OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 


TREASURER’S OFFICE: 














OFFICE AND WORKS, 
938 to 954 River Street and 67 to 83 Vail Ave, 
TROY, Ne VY. 










McLean 


GAS 


298 Momroe Street, N.Y. 











tor, etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 


wash and Fire Hydrants. 
48 in., outside and inside Screws. Indica- 


Send for Circulars. 





Hydraulic Main Dip Regulators, also 
Check Valves, Foot Valves, Yard- 
Valves.—Double and Single Gate, } in. to 


NOUGH’S 


“DIGEST OF GAS LAW.” 


Price, $5.00. | 
‘This is a valuable and important work, a copy| Scrubbers, Purifiers, Dry Center Seals, 


of which should be in the possession of every gas | FOUR-WAY VALVES, GAS VALVES, 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. SULPHATE OF AMMONIA APPARATUS, 


It is the only work of the kind which has ever | TANKS, ENGINES, BOILERS, 
been published in this country, and is most com- 
plete. Handsomely bound. Orders may be sent to 
|Ae M. CALLENDER & CO. 


VALVES. | 





Simpkin & Hillyer 
| RICHMOND, VA. 


} MANUFACTURERS OF 
| 


bas WOTKS Apparat 


| BENCH CASTINGS, CONDENSERS, 


PUMPS, ETC., ETC. 


Plans, Specifications and Estimates furnished for new works, 
or alteration of old works. Correspondence solicited. Works, 


42 Pino St.. N. V., | Nexport News, Va. 
' 
































Gate 
KE Zar eesy.) 




















“BERLIN IRON BRIDGE CO 












































The above illustration is taken direct from a photograph of an iron roof built by us for the Providence Gas Company, at Providence, R. I. 
: The roof is built entirely of iron—iron trusses, iron purlins, covered with corrugated iron. 


about the roof, thus making it absolutely fireproof. 









There is not a particle of wood work anywhere 


f Notice that along the peak of the roof there is a corrug:ted iron vent lator, with iron 
shutters opening and closing by cords from the floor, thus securing perfect ventilation. 


Office and Works, HAST BERLIN, CONN. 


Write for lilustrated Catalogue. 
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LAGLEDE FIRE BRIGK MANUFACTURING COMPANY, 


ST. LOUIS, MO. 











i Exclusive Agents in the United States | 


FOR THE 


ces Cae Stn 
=) nelined Retorts. 


IT 18 THE COMING BENCH 
FOR MAKING COAL GAS. 










































































It will Save from 50 to 
60 per ct. in Labor. 























ESTIMATES AND PUANS FURNISHED BY TEE 


LACLEDE FIRE BRICK MFG. CO. ST. LOUIS, MO. 











ROOTS’ 
GAS = BYE-PASS VALVES. 


GAS VALVE |BYE-PASS VALVE. 
Quick Acting, Automatic Action 
Sim ple, Reliable 
Hiftficient, Durable. Simple Durable. 





Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


Send for Descriptive Catalogue amd Price Iu:ist. 


THE P. H. & F. M. ROOTS CO,, Patentess and Manufacturers, CONNERSVILLE, IND. 


S. S. TOWNSEND, Gen. Agt., 22 Cortlandt St., N. Y, COOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 
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The Gordon Portico 
Lamp. 


A successful Competitor 
of the Are Electric Light for 
lighting Store Fronts, Show 
Windows, Depots, Railway 
Sheds, ete., ete. 


The Gordon Street 
Lamp. 


A Successful Competitor 
of the Arc Electric Light for 
lighting Streets, etc., ete. 














Gordon Portico Lamp. 


THE SIEMENS-LUNGREN CO., Drexel Building, Philadelphia, Pa. 








Gordon Street Lamp. 





The Lungren Lamp. 


A Successful Competitor 
of the Incandescent Electric 
Light for Interiors, etc. Is 
especially applicable for the 
lighting of Offices, Stores 
Factories, Mills, Soow Win- 
dows, Libraries, and all sit- 
uations where an increased 
illumination is desired. 

More than 25,000 Lun 
gren Lamps are now in use 
Testimonials, references, or 
any desired information will 


be cheerfully given. 











e) Lungren Lamp. .e) 








WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL Seno PHILA., PA. 


At the Fall Session of the Board of Supervisors 
of Winnebago County, held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook, Chairman of the 
Committee on Public Buildings, recommending 
the use of the Welsbach Incandescent Gas 
Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 
the superior character of the light obtained. 








MOSES G. WILDER, MECH. ENGR, Bartlett Street Lamp Mfg. Co 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


GAS STOVES, FURNACES, | 











Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To | 
remove any excuse for the use by anyone of inferior and in 








exclusive contracts are cancelled. 
Correspondence Solicited with all who require a Reliable 















Stations, etc. 
STREET LAMPS AND 
GENERAL USE, 
ies LAMP POSTS 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS A Specialty. 
BURNERS IN ALL SIZEs. Office and Salesroom, 


MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public | 
Buildings, Railroad 





The Miner Street Lamps. 


HORIZONTAL * 
tomzonTAL _ 40 & 42 COLLEGE PLACE, --N.Y.CITY.| Jacob G. Miner, 
| Gas Companies and others intending to erect Lamps | 
Specially adapted for | and Posts will do well to communicate with us. | No. 823 Eagle Ave., New York, N. Y. 














Etc., Ete. 
(immanent «anew Gr ASHOLDER PAINT. 


UWsc Only 


fringing Governors, a reduction in price has teen made, andall| THE GOVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waierproof. Send for Prices and Particulars. 


Governor. THE GOVERNMENT WATERPROOF PAINT CO.,. 122 Milk Street, Boston, Masse. 
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MANHATTAN FIRE BRIGK AND ENAMELED CLAY RETORT WORKS, 
ADAM WEBER, Prop’, 


633 Mast Fifteenth St. N.- Y- 


Miodern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 


The most successful Furnace in America in competition with all others. Results equalled by no other Furnace. 
. } 1 f 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
= life of Retorts and Furnace. 


MILLS’ REVERSIBLE LIME TRAY, <sssiaare= 


= WOODWORK 


Of Every Description 
‘| NEEDED BY GAS WORKS. 


SEND FOR CIRCULAR AND PRICE LIST TO 306-310 ELEVENTH AVENUE. NEW YORK. 


WE ALSO 


a BARTLETT, HAYWARD & CO., — xversioe BOLTED TRave on bichaned 


Pratt and Scott Streets, Baltimore, Md. Kiara cae 


CHICACO CAS STOva Co. FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 


Gas Cooking and Heating i facie sii 


APPILIAWN CHS. GAS GOVERNORS, 
» 240, 242 & 244 West Lake St, Chicago. 


Send for Catalogue. 


JEWEL GAS STOVES 


MANUFACTURED BY 


GEORGE M. CLARK & Si aang 


157 & 159 Superior Street, - Chicago, Til. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 















































Gas Balance 








WE USE NO CAS COCKS. 





All Flames. are Regulated by a 
Direct Needle Valve. 


The JEW EL, 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. _—_ Jewel Circulating Water Heater. $16.00, 
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GAS STOVES. GAS METERS. _ GAS STOVES. 
Established 1834. Incorporated 1863. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 
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Pressure Gauges of all Designs. 


MANUPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohic. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 


Capacity. Capacity. Capacity. ‘ity. 
Cubic feet Low day. Cubic zt 0,000 Cubic feet per day. Cubic) eet Ser day. 
0,00 | Dublin.......... stpon comin | Ober Schlesian 1,500,v00 
i 600,000 Dowlais pyre od | Otto & Co.’s Coke Wo-":s .... 1,500,000 
200,000 | Douai 500,000 | | Plymouth 
1,000, 000 | Denton. . at | Parramatta, N. 8S. W 
Ashton-under-Lyne .----- 1,250,000 | Derby, U.S.A.. Prescott 
Amsterdam ,500, = Deuver, wl Providence, U.S.A 
te ‘ 
Annaberg- "200, 000 | O00 | Dusselldort 
100,000 
200,000 | iiecaaes 
350,000 Dunedin, “emai 
250,000 | Darlin 
1,000,000 | Detroit, U.S.A "750.000 
- seeke abaese ~ 1,250, 000 | Edinburgh 1,500,000 
” link aben pins eeu ole 1,250,000 | wa 2,000,000 
‘s es eee cee ~--ee 1,250,000 | Enfield 
és a _..--- 1,000,000 cs 
“ cece veee aoe --+1,000,000 | Elbing 
66 ie baktiad occns RS bcciccesseadeescscs ae Ean 
ee .---- 150,000 | Frankfort : 309,000} &« 
Baltimore, U.S.A. .1,000,000 | Farnworth 400,000}  « 
1,000,000 Fenton 400, 000 | “ 

” sabes lig 000, 000 | Friedenshutte . ss Sede a> <9 000 | “ 
6almain, N.S.W 125,000 | Furth 400,000 | Leominster 
8ishops Stortford 150,000 | Freiburg 200,000 Leiden 

400 00° | Goole 250,000 és ; Reichenbach 
Glossop 300,100 | Live Tpool , ; Salford 
. -1,250,000 | Guildford.. .-... ..----- 300,000 = 
750,000 | Gloucester. .............-.--- 1,250,000 
cin oBidhS : bow deminer ene "300,000 “ 
Banbury. 250,000 | Grafton, N 100,000 oy 
Birmingham. . «++... .--- 5,000,000 | Grieg 300,000 | “6 
Birkenhead. .......... ..... 2' 500,000 work ad U.S.A 250,000 | Lincoln 
Blackburn. ............ ..---1,500,000 | Gluckanuf.. ---.- 200,000 | 
Bochum. -...-...-.. -.. --- 600,000} Hey wood 600,000 | Lowell, U.S.A 
Baurntisland.... - -...--. 250,000 | Holywood 125,000 | Louisville ** ........... Sunderland, .... . 
Boston, U.S.A. Huy. 70,000 | Long Eaton............... : St. Josephs, U.S.A. 
i iP tapes é | Harrow 250,000 | Lilie Spa 
Harrogate 250,000| « Sevenoaks 
Halstead ; 150,000 
Heilbronn. 200,000 
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LONDON—Continued. 
Shoreditch 
Pancras 

“e 


Altrincham...... 

DR bka nvenneu<ons 
Aldershot ......... 
Allegheny, U. ey 


Animal Charcoal Co.. South Metropolitan Co:— 

itoon: S.A. 
a owedee Green wich Pittsburgi, U. ‘S.A 
SE rdas nkedousey Portland, 
Vauxhall Pawtucket, ‘“ 

“ Quebec.... ............ 22. . 

Lea Bridge Radcliffe 
West Ham 





a 


Riel hmond, U. S. A 
Roxbury, 

Runcorn Soap Co. ... ....... 
Rockhampton, N. 8S. W 
Richmond 


Smethwick. . we 
Sydney, . 8. W. 


— ae 


oe 


—- 


Barking .......... 
Baerlien & Co 


Bictinin 
Buffalo, U.S.A., Mutual. 
Citizen . 

Brvokliae, U.S.A. ........ 
DORs saan scoses dave -te0s 
Ry ee : 
Bournemouth. 
Bridgeport, US A.. 
Brunswick ...... ate 
Beck & Co., St. Louis e. 
Barmen Rittershausen - 
Bexhill 
Brookly Ds U.S.A 

es Nassau. 
Branner, Mond & Co. ........ 
NS RO er 
Cannes... 
Croydon 
CORO REGOM... i. cncs cee tes 
Clevedon 
Columbus, U.S.A 
Cincinnati, * 

se 


sé 


Havaha, Cuba. .........- 
| Hastings. - aid 
Huddersfield. 


750,000 | 

500.0 0} 

500,000 | Hampton Wick. . 

350,000 Heckmondwicke. . 
1,250,000 | Haverfordwest 
Halifax, N.S. 


Heidelber; 
Hartford, 
Ilkeston 
ee 
1,000,000 
1,000,000 
400,000 | Kingston-on- Hull . 





. 2,000,000 | Kidderminster 


200.000 | Kidsgrove. ...... ..........-- 
Konigberg, 

200,000 | King’s Lynn 

200,000 | 

500,000 | LONDON :— 


The Gaslight and Coke Co. : 


Luckenwalde OSE Cee 


Liegwitz 
Lincoln, U.S. A 
Lawrence ‘ 
Lynn 


Middieton 
Manley, N.S. W. ... 


Minneapolis, U.S. A. ee 


Magdeburg -..- 
Memphis, U.S. 
Nottingham 


sé 
ee 


Singapore 


Tonbridge 
Tipton 
Tottenham 


West Bromwich 
Willenhall... 
Weston “gia 
Waltham . 


228 


Wellington 
Warwick 


os 


Chicago “6 : 1 “ Wheeling, U.S.A 
$6 “6 ,000, “ SAE EEE 000 oe 
“ ¢ “ oils U.S. A estgate........ ‘ 
Chemnitz. . dois Seman tee “ Newmarket. hers a hn ee Wilmington, Us A 
ei : Windsor, N.8. V « eaee's 
«“ : ’ Northfleet Lodo gt el i ating ohn 
a See ed York, U.S.A.. ellington, NZ. tees ener ene 
Charlottenburg. paieees ee o : Whitchurch 
OS ae Silvertown Washington, US.A.. 2,000,000 
Driffield. ... : Wallasey ...........22....... 750,000 
ER ood <Sdcubeausnenee és 009 | Weimar eee 
D FE es 000 oeee ehen oped y 
oe SRI ae “ 000 Worcester,U.S.A 
y 200,000 “ Yeadon 
Dat cwedne c0ce séunes coccce tsenee sad 


SOLE ACENT FOR WESTERN HEMISPHERE, 


(SEO. SHEPARD PAGE. 69 WALL STREET. NEW YORK. 


s5 


5 


3332233322232 


EE OE ee ee 


< 


ASSESS 


orm ww 
32 


5 


- 
<< 


= 


Sa552882' 


250,000 











° 
4 oe 
rt RD et et 

g ¢ 


~ 


SSE 


~ 


















Oct. 6, 1890. American Gas Light Aournal, 489 


THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES PURCHASERS OF GAS WORKS. 








Standard “‘ Double Superheater "’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hrectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


So By BP A PS 6 5s Te = 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPUN APPLICATION. 





i 


Pe A REE NTS Te 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


©. D. HAUK, Prest. & Gen’l Manager. A. W. GREEN, Vice-Prest. | N. A. MoCLARY, Sec. & Treas. | E. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 





71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8S. during now in use is over 
the past four years. 25,000,000 ft. daily. 


THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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Tank Secniiiiatiiai anit Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY «& CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 











Saves money, saves labor, and is the most efficient purifying agent ever offered as x 
és y» ’ pariyms ag 

IRON SPONGE.” stitute for lime. Now used in every State in the Union, and purifying daily ove 
thirty-five million cubic fest. Should be used in every gas works. Its own saving will pay for it many {imes over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas-works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miamg air with oil gas. No work» 
too small to use them profitably. ; 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 
Wilbraham Bros.,  ARVS ENGINEERING Co, 


61 Oliver St., Boston, Mass. 
PriilisA... FA. 


CONTRACTORS FOR ERECTING 
SOLE MAKERS OF 








COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 


Hf To bun COKE SCREENINCS for Fuel. 
ARMINGTON & SIMS CO. ENGINES, 
‘ Belting direct to Dynamos, without . sing Shafting. 


SEND FOR CIRCULARS. 
REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Cc., Schenectady 
N. Y.; Brookline Gas Co., Brookline, Mass. 


The Best Governor in the Market for Rotary or 
Steam Jet Exhausters. 

















Practical Electric Lighting. 


W ilbr ah am - a =I E=zh austers, With 87 sete. devas Edition. Price, $1.00. 
Electric Light Primer. 
a BAKER ROTARY PRESSURE BLOWERS, A simple and comprehensive Digest of all the most important 


By CHARLES L. LEVEY. 
Ae. hovers 2 istcom Fusmpe.;"-——s* 


Price, 50 cents. 


A. M. CALLENDER & CO., 42 Pine St., N.Y 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St. near Division Av., Brooklyn, N. Y. 
A Large Quantity of Ground Fire Brick For Sale Cheap. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 
EPPice, “-* *« + * 8 $5.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 


Catalogues and Prices on Application. 
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JAMES R. FLOYD & SONS, 


531 to 543 West Twentieth Street, N. Y. City. 


SOLE MAKERS OF' 


RUSGOE'S PATENT SELP-SEALING REPORT [LD & FASTENER 


This Lid and Fastener is specially designed for taking up the 
wear and tear caused by refacing the Mouthpiece and Lid, hitherto 











in a large measure overlooked ; and, in addition, from the special 
way in which the Lid is attached to the Cross-bar, the Lid ha; 
free action, and thus secures a more uniform scrape over the 
whole surface when being forced home by the Screw, the 
] closing pressure being much more equally distributed than in 
Ay, ee MAK wat 1 4 any other form of fastening. 
= said The Lid itself is well rib -ed, internally and externally, thus 
securing the tightest, strongest, and simplest Lid in the market, 
and the most easily adapted to existing Mouthpieces. 
The Cross-bar being of Malleable Iron, it is not liable to be strained, and there is no Eccentric to wear 
and become inoperative. 
Made for Round, Oval, and D-Retorts to any required dimension. Patented in England and the United 
States by Jonny Ruscox, Hyde, England, and used extensively in the London and other English Gas Works. 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 


—— AND THE —— 


W/7 Oop 
Automatically Refoulating 


ARC DYNAMOS and LAMPS. 











Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.; Brooklyn, N. Y. 


BRANCH OF FICES. 


NEW YORE, - . - . - 115 Broadway. DETROIT, MICH., - . - 57 Gratiot Avenue. 
PHILADELPHIA, - . > ° 907 Filbert Street. | TORONTO, CANADA, - - 138 King Street, West. 


Wood Dynamo. 


CHICAGO, - : - - 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 
SAN FRANCISCO - - 835 New Montgomery Street. CUBA, Maicas & Co., - . . “ - Havane 
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ENGINEERS. 





GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 
R. B, KINSEY, Secretary. F. A. KNOpPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, F’a. 





Specials—Flange Pipe, Vaives and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 











GENERAL FOUNDERS AND MACHINISTS. 
Columbus, OChio. 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 


























CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants. 














WM. MOONEY 


(Successor to WM. FARMER) 


No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


Plans and Specifications Furnished. 








SAM’L R. SHIPLEY, Pre JAS. P. MICHELLON, Sec. 
HENRY B. CHEW, Tr WM. SEXTON, Supt. 


SS 






cast iun Gas Wau Pipes, Stop Vales Fra Hyams Gasolers. 


Office, Rooms 703 & 704, , Provident Bldg, 401 wt eran St., — Pa. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 














Works at Phillipsburgh, N. J. 
New York Office, 160 Broadway. 


J CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House | and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


= cr mee KY., 




















Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 


SPIRAL WELD STEEL PRESSURE TUBES. 














= ff caiaean an s 
, 4 Se =s | i 
a = 

37 
3 . 2 
} ae Fianges, Hubs & Spigots to the Roguler Standards. Couplings for all Uses. y a 


THE SPIRAL WELD TUBE COMPANY, - 43 JOHN STREET, N. 


pg 


Kine’s Treatise on Coal Cas. 


In 8 Vols. Price per Vol., $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO., 42 Pine St.. N. Y- 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J. H. CAUTIER & CO.. 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. |—————— 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Reto: Fire Brick 
Gas House ana other Bile. . 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 8S Van Dyke St., Brooklyn, N. ¥. 


©. E.GREGORY. C.E. GAUTIER. 

















LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y. 











ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON S8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiTGIAM GARDNER & SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 4 CENTRAL STREET, BOSTON, MASS., Agent for the New England States. 








GEO. C. HICKS, CHAS. A. REED, 
Prest. 


CHICAGO “Set sic 


Retort and Fire Brick Co., 


Fire Clay Goods of all Kinds, 


Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Salle, Chicago. 








GEROULD'S IMPROVED RETORT CEMENT. 


4 Cement for patching retorts, putting ou mouthpieces, and 
making up all bench-work joints. This Cement is mixed ready 
for use. Economic and thorough in ts work. Fully warranted 
to stick. For recommendations and price list address 


Cc. L. GHROULD & CO., 
5S & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Mendota, Dl. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Klioenne-Brede!l Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





for the use of Ceal or Coke as fuel. 





THOS. SMITH, Prest. AvGust LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
% to 30 inches) Baker Oven Tiles 
12x12x2 and 16x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sole Agevts the New England States 








Boston Fire Brick Works =: Gas Retorts and Settings 


Unde: the Personal Supervision of MOR. GHO. C. HICES late of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & OO., Managers, No. 62 Congress Street, Boston, Mass. 


mr >, 
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FRED. BREDEL, C. E., 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and = E — RECUPERATIVE 
Purifying Machine. = FURNACES. 


‘Solheties & Golds Tartare Adapted to Retort Houses 
With or Without 


Stage Level. 












No Condensers Required, 


No Naphthaline or Pitch 
is Formed. 


HIGHER CANDLE POWER. 


Tar & Ammonia Washers § | = Inclined Retort 
WATER GAS WASHERS.  ““hn\sstatmostraccasc Benches. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL, 
No. 208 East Seventeenth Street, - - - - New York City. 


| THE NEW 
eadratie Gaal Furna Open ‘ HANDY BINDER, 
ore RETORT WORKS :-= oS 


Over 1,400 Retorts Now in 
Use in America. 

















in appearance, strong, durable, and possessing many special 
qualities of its own. It allows the opening of tne pages per- 


WORKS. Perth Amboy. N I | fectly flat, whether one or several numbers are in the binder 
> a ce . | 


| ADy number can be taken out and replaced without disturbing 
OFFICE, 418 to 422 East 23d 8t., N. Y. he otbers. The papers are not mutilated for subsequent bind- 


ng in permanent form. The binder is supplied with gilt side 
Clay Gas Retorts, tle, and is an ornament to any desk or reading table. The 
JOURNAL, filled in the Handy Binder, becomes a volume of great 


BENO=E SH TTINGS 9 | @lue, always convenient for instant reference. Handy Binder, 
Fire Brick, Tiles, Etc. | Postage paid, $1.00. 


| A. M. CALLENDEE & CO,, 423 Pine St.. N.Y. 


~ The American Gas Engineer 
and Superintendents Handbook. 


By WILLIAM MOONE Y. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 


J. H. GAUTIER & CO., i Jersey City, N. Me 850 Passes, Full Gilt Morocco. Frice, $8. 
Address as above, or D. D. FLEMMING, Jersey City, N. J. A. M. CALLENDER & co.., 42 Pine St., N. : - 


NEWBIGGINGS HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have becn made to the text, 
and much of it has been rewritten and otherwise improved, Price, cloth, $6, A. M. CALLENDER & OO., 42'Pine St., N. Y, 
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DAVIS & FARNUM MFG. CO., 


W AIL, THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 55, Mason Building, 70 Kilby Street. 








SINGLE, DOUBLE, _ = = = ‘ TUBULAR, PIPE, 
AND = -t&, ail AND 


TRIPLE LIFT : i ' Pe: sinuous FRICTION 


faldlies, Sea a B Condensers 


OF ANY CAPACITY. = = = c] tL, — OF ALL SIZES. 


TRON ROOF FRAMES AND FLOORS. . 
Purifying Boxes, Center Seal or Valve Gonnections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


an ATO —~—— 
Gas and Water Pipe, Flanged Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Batabliashed iseil. Imcorporated 1881. 


KERR MURRAY MFG. CO., 


POR. WA. xt ava, LIND. 





Those who are in need of 


Holders or (jas Works Apparatus of any fjescription, 


AND OF THE LATEST IMPROVEMENTS, 
will find it to their interest to 


GCEHT AN ESTIMATE FROM Us 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years cf experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Betimeates, Fians anc Specifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 


ne rented nad. 
PIS Kenney PEER BB BSS AAS PRR OORT 
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Triple Double, & Single-Lift | PURIFIERS. 
GASHOLDERS. CONDENSERS 
[ron Holder Tanks, al Scrubbers, 


ROOF FRAMES. 


Cirders. 


prams. i a 


The Wilkinson Water Gas iaeetn. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works Designed and Constructed. 


OIL STORAGE TANKS. 














Pascal Iron Works, =stszus#=° Delaware Iron Works. 


MORRIS, TASKER « CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, — ce — Works 





Bench Castings. Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 


Iron Floors, Tanks, all Sizes. 


Single, Double, and | Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds sf Wachinery furnished on application. 
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Engineers, 

Foundries & Works, 

<x R,. D. WOOD & CO., '‘Z- 
and CAMDEN, N. J. ae & Ge 


Machinists. 
400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 


Scrubbers. 














BENCH WOR EK. 


lron Floors and Roofs, Plate Girders. 





Heavy Loam Castings. 


HYDRAULIC WORK. 








Lamp Posts, Valves, Etc. 








ISBELL:PORTER COMPANY, 


(Successors to SMITH & SAYRE MFG. COMPANY) 
G. G. PORTER, Prest. 


245 Broadway, N. Y. CHAS. W. ISBELL, Sce’y. 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Oondensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Rayae and “Standard” Rernbhera Tahell’a Patent Salf.Gealing’! Ratart Danr« 





THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


ISBELL-PORTER COMPANY, 


(Successors to Smith & Sayre Mfg. Co.) 


Wo. 245 Broadway, = = ~ « New York City. 
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WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 


‘* We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Se/i-Sealing Retort Deer. entire satisfaction.” 
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GAS WORKS APPARATUS AND ‘CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & 11th Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half | 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


V7 alves, 
Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry Co, 


FOUNDERS AND MACHINISTS, 





CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 


SPECIALS, LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 








CONTINENTAL IRON WORKS. 


THOS. F. ROWLAND, Prest. 





WARREN E. HILL and CHAs. Ll. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF 


Cas Holders 


CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 











H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
| Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 





BWoundry : 
33, 35, 37 & 39 Mill Street. 


Seeger ate eS, Onio. 


1M, DEILY & FOWLER, 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 
ERS, 











GASHOoOLD 


Single and Telescopic. 


EXolders BEiuilt 1884 to 1i8ss, Inclusive: 
Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 





Newport, all 1. 





Portland, Macon, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d 
a lg Pa. Pa (2d.) York, Pa. Salem, N. J. (3d) Norw ich, Coun. Tac ny, Pa. (two) 
| Atlanta, Ga. (2d.) Cheste Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
Lynchburg, Va. (2d.) Staten Island, N. . Little Rock, Ark. Northern Gas Lt. Co., of Concord, s 
Saylesville, R. I. Sa les, N. Y- Irvington, N. Y. New York. N. Y. Dover, Del. (2d) 
Rondout, N. Y. Clinton, Mass. (Lan. Mills)South Boston, Mass. Westerly, R. I. Calais, Me. 
— _ N. J. Chattanooga, Tenn. Rye, N. Y. (2) Willimantic, Conn New London, Conn. (2d) 
Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 
Waltham, , * (2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Mahanoy “City, Pa. Fort Plain N Y Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. (2d) 








WM. HENRY WHITE, 


S2 Pine Street, 


No. 


s 7: - INeow Cork City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Compenies contemplating extending or improving their Plants respectfully invited. 





Plans and Estimates Furnished. 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


jAMESD. PEREDNS. JE Ieee EATS Bis CO., F. SEAVERNS. 
2283 & 229 Produce H=xchange, New Yorke. 


Cable Address, ‘“‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


Bow. W. LL. SOO?T?D, Prest. mM. HE. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT H.AVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


POINTS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BEN TUCHY. 


Within the pasi two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OL OR NAPHTHA. ONE GROSS TON will produce 


— Cublo Feet of jo Cale: San, f ar. 750,000 Candle Feet of Gas, and 26 Bushels 
or 12, ~~ (of merchantable Coke weighing 900 Pounds 


“eee os Se “ 

This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made frem NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


JAMES & WILLIAM WOOD. | The Standard Oil Company, 


REFINERS OF 


Gas and Cannel Coal Contractors, NAPTHA AND GASOLINES, 


ALSO MANUFACTURERS OF 








No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London.) 4 Special Grade of Naptha for 
Gas Companies 
FOR ENRICHING COAL CAS. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 


ae . : Correspondence solicited. 
other Collieries. This Firm offer 


No. 43 Euclid Avenue, Cleveland, Ohio. 








STANDARD CANNELS, 7 Gas companies. 


| We make to order CAP BURNERS to burn any amoun 
Unequaled as Gas Enrichers. | under @ stated pressure. Send for samples. 








| Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 


Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 


Agency for U.S, Room 70, Nos. 2 & 4Stone St, N.Y. City, 9" SitNiun secce wan, ve. 
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COKE CRUSHERS. GAS COALS. GAS COALS. 
The Despard Gas Coal Co., DEL Ss 
DESPARD Gas coaL,| PENN GAS COAL CQ. 


COrkKkK EE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German St., “ “ 


ROUSSEL & HICKS, ) RANGS & HORTON, 


71 Broadway, N. Y. 2; AGEr’ Ws 2 Suagress St., Boston. 














a na ia ra 


0.M, aia a & Supt. Gas Lt.& Coke Co. Columbus, Ind. 
Co dence Solicited. 


GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, ‘Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 


CINCINNATI, OHIO. 
A. MacKinnon Machine Co., Agts.,22 .Warren St., N.Y. 


King’s Treatise on Goal Gas. 


The most complete work on Coal Gas ever published. 





























Three Vols. Bound, $30. 








Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


KFPointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 


a = 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


| Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 





q B. ORCUTT, General Agent, - - No. ! Broadway (Room 217) New York City, 








FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C, ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


‘Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Penn. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St.. Phila., Pa. 








THE CLERK GAS ENGINE co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 





The utility and convenience of the Gas Engin 





e being no longer an oj en question, it only remains now for 


intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in running, simplicity, and ease of keeping in repair, and that it gives the greatest 


amount of power for the least money {both in first cost and expense of running) of :ny engine made. 


In support of 


this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are espevially adapted for continuous 
ranning under heavy loads, and we can tefer to Engines which have run 22 hours a day for months at a time 


Made In Sizes of 6&. 10. 15' 20. and 25 Horse Power. 





All Enaines Gueranteed for One Year, 
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JOHN J. GRIFFIN & CO., 











Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., (ere. r. persons, mangr.) CHICAGO. 


MANUFACTURERS OF 


5.) METERS FOR MEASURING GAS 


IN ANDY me ci cca 


EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE A ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


NATHANIEL TUE LS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


= Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
<a Pressure and Vacuum Gauges. 


Trt 00 7esrs experioncoand the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled to furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 


JONES METER & STOVE CO. 


Office and Works, Royersford, Pa. 


MANUFACTURERS OF 


GAS METERS, STATION AND EXPERIMENTAL METERS, 


Meter Provers, Pressure Gauges, and All Other Gas Appliances in Our Line, 
WE REPAIR ALL KINDS AND MAKES OF METERS, AND THE WORK GUARANTEED. 


High Pressure Meters for Natural Gas, in Iron Cases, guaranteed to stand 300 lbs. Pressure. 
Gas Cooking and Heating Stoves, Hot Plates, Cake Griddles, Waffle Bakers, Boiling 
Stoves, Laundry and Tailors’ Iron Heaters. Hotel and Cafe Ranges a Specialty. 


Correspondence Solicited. 














EHiestimates Furnished. 








A. HARRIS. E. L. HARRIS. J. A. HABRIS. 
Biastablisahed 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and ry fas Meters, 


STATION METERS, METER PROVERS, 


EXPERIMENTAL METERS, SHOW OR GLAZED METERS. 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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SUGG’S ILLUMINATING POWER METER, S10 North Second Street, St. Louis. 


Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. l 222 Sutter Street, San Francisco. 


GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established 1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL. METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactorics: | GSAS STOVES. | Asencies: 
WIG , tee ce | 177 Elm Street, Cinci ti. 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, ! 914 « 246 N. Welle Street, Chicago. 
} 


Arch & 22d Sts., Phila. | 











EELME «& MciLHENNYyW, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





“ 





WM. WALLACE GOODWIN, President and Treasurer. E. STEIN, Vice-President. H. B. GOODWIN, Secretary and Superintendent. 


THE GOODWIN GAS STOVE AND METER C0,, 


Successors to WW. WH. GoonvnDvDw in ck CO. 


1012, 1014 & 1016 Filbert St., Phila, Pa. 113 Chambers St., N.Y. City. 44 & 46 Dearborn St., Chicagg, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inelr), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’'s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the busizess. All work guiranteed first-class inevery par'icular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 








D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34 & 36 West Monroe 8t., Chicago. Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PLESSURE GAUGES, ETC. 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only-the very best materials, and employ the most skilled labor, and by our long experience (36 yeurs) and personal supervision cf every detail 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the State 
Inspector’s Bapoz, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application. 
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GAS INTO POWER, 


BY THE 


OTTO GAS ENGINE. 


CAS POWER.~—A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 


Water Works, Electric Street Railways, etc. 
Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 





equal amount of work performed. And, further, with Gas, 


50 to 90 per Cent. of Value of Coal is Returned 


by sale of Coke and Tar, according to the market value of these products. 
Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse, and frequently 


has not increased after the addition of a power station. 
With Gas Power, cost of fuel is strictly limited to the time of use. 


MANY VALUABLE gy gil ) 
AND RECENT ieee es sr | 1-3 to 100 
IMPROVEMENTS. Cig) aaa eae 0 Sa HORSE POWER. 


Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of 
Steam was subsequently abandoned or restricted, and Gas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power ofr To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. — 33d & Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 








